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ABSTRACT 

Most learning involves verbal concepts. The 
learner perceives his reality largely through the selective 
conceptual system which is his language. The purposes of 
this study, therefore, were to investigate the nature of 
semantic processes and the concept of semantic space. 

Meaning of concepts was considered to reside in the 
Pnoiuvidua lls semantic space. This hypothetical construct 
was believed to be comprised of a number of dimensions, ways 
of ascribing meaningful qualities to concepts in the process 
Giesienitication or labelling. A new test, the Semantic 
Features Test, developed for this study was used to index 
this semantic space. The paired comparisons instrument was 
comprised of twenty-four categories of meaning found to be 
present in children's meaning responses. 

The investigation revealed that the responses of the 
older Ss more nearly approximated those of an adult. Within 
each grade, the SS responses were not random reflecting real 
Semantic behavior. Between grades differences suggesting 
greater depth in meaning for the older Ss were identified 
in the way categories of meaning comprising the Semantic 
Features Test were used. 

The study revealed that there was a greater amount 
of correlation between the Semantic Features Test (SF) 
and the verbal subtests of the California Test of Mental 
Maturity (CTMM) than the non-verbal subtests of the same 


test. Also revealed was the greater correlation for the 
































sf? ,edqeondo. [adrtev wortooun anton 2 


Air A “ “a 


svitoofes edt nguomns vies othe £ Uditegs att paren 
to ssscumed sit -sRevamet att at sola neveus | Cat 4 


yo ststan odd stratseovns od stew -eroterads ; ug alias 
; iv Wz, : Te i 


Oh ae 
.soage ottnamss to tqesnoo oad Bae eenaecord: ° $1 BS e 
sit af abtaer ot herebienoo saw atqeosos to entsael ic 


wi Bas 


fours anos Lao tdtenivonys einT 920K oidnames ah teubiy ca 


is 
avaw ,anotenemfbh to tedmm« to healngmos | ed ‘ot bevelled 


g9o0Td sot nb atqaonos of ae td iisup saiedaatinan: aol 


—_<-— 


ottnems@ edd ,test won A ~aatifedal to: recitihien tbe ait a to 
ine a | 


rl 20) ' 


ca 
. 


robnt od beets eaw ybute allt 20% begoleveb te sana 
esw theavitent anoettagmoo hon keg OE. + SORTS otdien 
12 _ 


ov’ bairot aninsem to o Leogetne -wol-yiaowt to bes 
aT 


. 2ae 1048 2% uritoeem & ana ie 6 


sit To esene gest ant tent hefsevet notteatvegunt ory 
Aintiw. . tisit ie ts To anos botam morgan vireo oro - 8 DLC 


7 


ar tie Be 


oF ae 5 . 
| baits 9p i ma 
aniiteegave soonerTeTels. eobara nsewded nese siod ott 


beititnebt otsw 22 oe ond ~ot — 


ect iuiveedean: anna ed 


‘Leet angsouttet mobryer ton stew aoBtogeet ae ond 


re) 
= & 
5 
ue 
© 
< 





« F 
——— 


JAaAVoMs T8isSCLA & BW’ aba tags v rer » ber: bia 
ries soni ole 


(28) jgeT eetutast | tant nis + 





ie: 
bay 





younger, Grade V, SsS.as..compared.to the Grade VIII 
individuals. The higher correlation of the SF test with 
the verbal subtests of the CTMM attested to the construct 
validity of the experimental instrument while the lowered 
correlation at the Grade VIII level indicated a differ- 
entiation of cognitive abilities in the older Ss. 

Among the general findings of the study it was noted 
that the younger Ss showed dimensions of meaning which were 
qualitatively inferior to the meaning dimensions of the 
Older’Ss,; These dimensions emphasized attributes and 
characteristics.of concepts along with the individual's 
personal experience with them. The older Ss tended to place 
more emphasis on the class membership categories of meaning, 
including them in a majority of their dimensions. 

The Individual Differences Model Multidimensional 
Scaling identified several “idealized individuals." 

Certain personal characteristics of these composite 
"persons" were noted. Those with a less adequate semantic 
space were younger, more likely to live in a small town 
than in cities or on farms, their parents rated lower on 
the SES scale, they rated lower on measures of intellec- 
tual ability and they may be of either sex. 

It was judged that the findings were sufficiently 
supportive of the semantic space concept and the validity 
of the Semantic Features Test to suggest their broader 
application. Also indicated were new ways of organizing 
learning activities and selecting educational materials 


in the elementary and junior high schools in Alberta. 
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CHAPTER I 


INTRODUCTION TO THE STUDY 


1. INTRODUCTION 


Numerous attempts have been made to define meaning 
and to subject it to measurement. For educators this 
problem usually falls under the rubric vocabulary. 
Vocabulary research has generally proceeded in two major 
directions, one of which has been concerned with vocabulary 
in terms of quantity. In 1921 Thorndike published his 
Teacher's Word Book, the largest of the many word counting 
projects. After Thorndike's work it was possible to 
combine data about numbers of words and frequency of 
occurrence to arrive at some developmental pattern, but 
determining the size of the vocabulary did not solve the 
whole problem. Watts recognized this when he wrote: 

It is clear, therefore, that vocabulary research 
will have to take into account to an increasing 
extent the range and quality of words which 
children use, and this will mean that the attempt 
must be made to classify the kinds of words 
acquired at different ages and an account given 
of what it implied by the results of such 
classification (Watts, 1947, p. 31). 
Thus, a second area of vocabulary research has been the 
qualitative or psychological aspect of vocabulary. Feifel 
and Lorge (1950), Annett (1959), Burns (1960) and other 


researchers have attempted to move in this direction. 


While studies such as these have opened up a new 
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direction in vocabulary measurement, they are all prone to 
the same problems, subjectivity of rater judgment and the 
time factor. These problems arise from the method employed 
in assessing children's vocabularies, i.e., categorizing 
definitions and analyzing them for psychological content. 
Nor are conventional vocabulary tests more adequate. In 
these instruments, the subject is invited to give direct 
or indirect expression to his understanding of words. 
Unfortunately, 

eee even,in the case of tests where the subject 

Must supply alaefinition of the words, it is not 

always clear whether he is being tested for 

knowledge of the word or for skill in definition 

(Churéhngnd 9649 poul72). 

The attainment of meaning of words and concepts is 
determined in part by the individual's capacity to process 
sensory data. In this process, it was postulated that the 
individual uses a set or strategy comprised of certain 
aspects or dimensions of meaning. These dimensions enable 
him to organize potentially meaningful materials within 
the limftsdéofichisfcognitivetorganization.inFortexamphe, a 
child or an uneducated adult will respond differently 
(both covertly and overtly) to instances or words standing 
for instance of such phenomena as; electricity, fact, car, 
etc., than will an individual who has had intellectual 
training and a variety of experiences with these referents. 
This occurs because different dimensions of relevance have 


been conditioned to the environmental or linguistic stimuli 


enabling the individual to perceive different qualities 
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of these stimuli and different relationships among them. 
The latter individual can now ascribe a more adequate 
kind of meaning to these stimuli. 

In investigating children's vocabulary, little 
attention has been directed to the development of 
instruments for identifying and delineating the character- 
istics of their semantic competence. Identifying such 
constituents of cognitive functioning would provide much 
information about the child's qualitative knowledge of 
words. “Also, the creation of a standard pencil and paper 
test. to accomplish the classification of. definitions into 
meaning dimensions would remove much of the subjectivity 
and decrease the amount of analysis associated with such 
measurement at present. In this study, the individual's 
Semantic competence was considered to result from and be 
defined by his semantic space, a concept denoting the 
organization of semantic relationships into ways of 
ascribing meaning to words. 

Findings of such a study would be important for 
Several reasons. Throughout life, the concepts which an 
individual develops are primarily manifest in his 
vocabulary. An individual's vocabulary of signs or 
Symbols is crucial to adequate communication. Vocabulary 
training is an important part of any educational program 
Since it is related to concepts developed and experiences 
undergone. Finally, a study of vocabulary is necessary 


for an understanding of human behavior. 
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II. THE PROBLEM 


One of the most significant and potentially 
influential problems in vocabulary development is the need 
for improvement in measures of word meaning. The study of 
the meanings of words is concerned with establishing the 
relationship of the words as symbols to things, situations, 
and behaviors. Most specifically, the educator is con- 
cerned with determining the student's knowledge of the 
relationship between verbal symbols and that which they 
stand for, their significates. A knowledge of vocabulary 
is prerequisite to comprehension of most educational 
endeavors. This study of word meaning was therefore 
concerned with the role of the organism in mediating or 
processing the relation between the symbol and the significate. 

The teacher who seeks to build concepts in the 

pupil's mind is constantly confronted with the 

problem of determining how well the pupil under- 

stands each term, yet vocabulary tests in the 

past have rarely been diagnostic. Furthermore, 

they have generally assumed that a word is either 

known or unknown, so that a simple test can 

determine the percentage of the class knowing 

each word (Cronbach, 1943, p. 528). 
More careful consideration of the problem of word meaning 
suggests that individuals know words more or less fully 
and that testing should determine how the word is known. 
It is important to discover how individuals process or 
know verbalastimuliyoise., the: variety,«depth, and 
precision of word meaning. One task of vocabulary 


measurement must be to identify the dimensions which make 


up an individual's meaning space and produce his concepts 
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of the significates identified by words. Therefore, the 
problem in this study which was of an exploratory nature 

was to determine whether children's meaning responses could 
be explained on the basis of a multidimensional meaning space. 

Russell contends that a concept is not a word. 
“However, a concept involves a word or phrase, or some 
other sign or symbol ..." (Russell, 1956, p. 118). The 
process by which words come to stand for or correspond to 
concepts can be described in psychological terms as a sort 
of reinforcing condition that identifies the word as being 
associated with a particular concept. To determine meanings 
of words held by individuals one should identify the 
possible kinds of interpretations that the individual can 
make of experience in its verbal form. This procedure 
would provide the dimensions of meaning which he can use 
to examine words. These dimensions of meaning will be 
Similar to the psychological processes used to analyze 
other sensory data in order to develop concepts. The 
development of factorial methods makes it possible to 
attack and define some of these fundamental psychological 
processes which have hitherto resisted analysis. 

The investigator hypothesized that to identify the 
dimensions of an individual's semantic space, i.e., the 
means by which he processes verbal stimuli, it was necessary 
to use some index of the individual's logico-semantic 
functioning. The scaling of a large number of semantic 


relations by the subject provided this index. Coupled with 
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a multidimensional scaling procedure for analysis, this 
activity by the subject provided dimensions of cognitive 
functioning adequate to serve as a description of his 
Semantic space. The Semantic Features Test (SF), an 
instrument developed by the investigator, was used in the 
study to obtain these dimensions of meaning. 

The study, therefore, attempted to validate certain 
procedures for identifying the basic dimensions of word 
meaning for elementary school children. Other investiga- 
tors (Feifel and Lorge, 1950; Annett, 1959; Burns, 1960) 
have assigned a ee amoanine responses to qualitative 
dimensions on the basis of certain logical and semantic 
criteria. Such categorization revealed developmental 
trends in children's verbal behavior. The present study 
sought a similar end but rather than having the experimenter 
assign responses to categories (with all the problems 
inherent in this procedure) the subjects themselves were 
required to make this decision through a ranking activity. 
The dimensions identified, it was postulated, would serve 
to describe the process by which children ascribe meaning 


to words. 


Iii.» PURPOSES OF THE STUDY 


The major purpose of this study was to develop and 
validate a technique for indexing the child's verbal 
functioning in order to identify and define the nature of 


the strategies or processes used to ascribe meaning to words 
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and concepts. A subsidiary purpose was to investigate 
the inf Muenceiofincertainsconditions affecting! the 


individual's meaning structure. 


IV. DEFINITION OF TERMS 


A number of terms used throughout the study were 
defined operationally for the purposes of this inves- 
tigations ©oOther eae of more limited reference were 
@etineéacwnen introduced. 

Meaning was considered to consist of verbal mediating 
responses in conceptual behavior. These mediating responses, 
having both response and stimulus properties, were 
postulated to be organized along several dimensions of 
logico-semantic relations. It was further postulated that 
these dimensions constituted the strategy or the set of 
conditioned behaviors used by the individual in interpreting 
Isrisuistic data. This includes both connotative and 
denotative meaning. 

Semantic space was a postulated n-dimensional space 
taken to identify the individual's verbal mediating 
responses and to describe the process or strategy applied 
by the individual in the assigning ef meaning to verbal 
data. This space was considered to be Euclidian in nature 
possessing a varying number of orthogonal dimensions. 

These dimensions define the limits of this space and are 
the kinds of logico-semantic relations the individual can 


conceptualize as existing between sensory data and 
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linguistic symbols. 

Multidimensional scaling was a method for providing 
information about the dimensions of the area being inves- 
tigated. The basic notion is one of an underlying multi- 
dimensional space where the stimuli (words) are represented 
by points in a space of several dimensions (Torgerson, 
1958, pe. 248). Distinction is made between a quantity and 
an object on the one hand, and an attribute and a dimension 
on tne @ethersivAnuebijiect refers to they'thing!+that 
possesses or carries that attribute. For example, it might 
be avparticular color chip. The object itself possesses 
meanyaactlributessrcolory isize,cetc.rcthentermrquantity 
refers to a particular amount or degree of a given 
attribute possessed by a particular object. This is the 
stimulus value of the object. In regard:to attributes 
and dimensions, attributes belong to objects and dimensions 
belong to attributes. An attribute refers to a particular 
property of an object that is capable of further subdivision 
such as length and color. Dimensions characterize a 
particular attribute of which some like length are 
undimensional and others like color or word meaning are 
multidimensional. In the present study the stimulus 
objects are the word-sets expressing logico-semantic 
relations. While the complex attribute involved has no 
Single name it is concerned with the general domain of 
the strategies or processes of meaning retrieval. The 


dimensions obtained will be the dimensions of meaning space 
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With respect to which individuals vary and by means of 
Which they ascribe meaning to words. 
Concept was defined as: 
eee A Way of grouping an array of objects or 
events in terms of those characteristics that 
distinguish this array from other objects or 
events in the universe (Brown in Bruner, 
Goodnow, and Austin, 1962, p. 275). 
Word was defined as: 
eee aA Verbal symbol composed of letters or 
phonemes and comprising in groups, the vocabulary 
Ooffan “individual ie. “a*word is asymbolization ‘of 
an object, where object is used broadly to 
include all concrete objects and abstract concepts 
used for purposes of communication (Barbe, 1959, 
Pse2e)*. 
Further, words are single unique groupings or sounds or 
letters which may be subclassified into basic words and 
derived words according to a definite set of rules. 
Idealized Individual was considered to be a 
hypothetical composite person, mathematically derived. 
This "person" was the product of the individual differ- 
ences model for multidimensional scaling, a quantitative 
System which provides "... for differential representa- 
tions of perceptual structures for individuals having 
different viewpoints about stimulus interrelationships 
(Tucker and Messick, 1963, p. 333). Using this technique, 
a separate multidimensional representation of the 


perceived stimulus space is provided for each consistent 


Viewpoint about stimulus similarity. 
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V. HYPOTHESES 


The following general hypothesis was formulated 
from consideration of the theoretical bases of the study: 
Children's meaning space will exhibit the influences of 
learning and developmental factors when measured by the 
Semantic Features. (SF).Test. 

The Semantic Features Test was designed to 
distinguish between the strategies used by children with 
different semantic abilitiess,»Atrset,of) research 
hypotheses concerning the anticipated effects of the 
independent variables upon children's strategies of 
Signification or dimensions of meaning follows: 

1. Younger children, and those with less language 
experience, will employ simpler strategies as evidenced 
by higher loadings on categories of meaning having less 
complete and complex kinds of meaning. The converse will 
be true for the more mature and competent individuals. 

2. Dimensions of meaning will be less logically 
Conerent~ToOrmine, less’ mature. 

3. The more mature and competent Ss will display a 
semantic space comprised of fewer, logically more coherent 
dimensions than will the younger children. 

Those hypotheses which were tested by selected 
statistical procedures were phrased as null hypotheses 
as follows: 


1. There is no significant difference between 
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is 
grades five and eight in their responses to individual 


items on the Semantic Features Test when compared with 
the responses of an adult as indicated by the test means. 

2. There is no significant variation in the way 
the categories of meaning comprising the SF Test are used 
Within the grades. 

3. There is no significant difference in the way 
the categories of meaning comprising the SF Test are used 
between the grades. 

4, There is no significant correlation between use 
of the categories of meaning and scores on a conventional 
test of vocabulary for the two treatment groups. 

5. There is no significant correlation between use 
of the categories of meaning and scores on non-verbal 


tasks for the two treatment groups. 


VI. ASSUMPTIONS AND POSTULATES 


The basic assumption underlying this study was that 
the language user employs certain strategies or dimensions 
of meaning, explainable in terms of verbal mediating 
responses, in processing sensory data including the symbols 
making up the language system. These dimensions allow the 
individual to organize his perceptions and experiences 
into a class representing a degree of generality over 
separate presentations of the stimuli. This results in 
consistent responses to certain classes of stimuli. Such 


organization of experiences and the responses to it can 
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be said to constitute the meaning of concepts. Bruner et 
al... point ontythat: 

The sequence of»decisions made by the person 

en route’ to attaining the concept, i1.6., en 

route to the discovery of more or less valid 

cues, may be regarded as a strategy (Bruner, 

Goodnow, Austin, 1962, p. 234). 

In the behaviorist tradition the concept of 
dimensions of meaning or strategies Of Signification is 
explained in terms of patterns of relationships that can 
exist among initiating stimuli, mediating responses and 
stimuli, and terminating responses (Goss, 1955). Of 
Similar origin are Wicken's (in Duncan, 1967) analysis 
of the strengthening of discriminative responses to values 
along one dimension of multidimensional stimuli, and his 
hypotheses as to how verbal mediating responses might be 
the vehicles of "perceptual sets" (Wickens and Eckstrand, 
1954). 

The investigator postulated the presence, in the 
individual's meaning space, of experientially determined 
dimensions of meaning or strategies of signification such 
as the following: 


1. Definition by class membership 


2. Definition by example 


Vil. “ULMLTATIONS OF THE STUDY 


The following limitations of the study are noted: 
1. The experimental population will be limited to 


Grades Five and Eight children in one geographic are of 


of 7 7 , f ) 
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the Province of Alberta. 

2. Only children attending public school will 
be the target population; children attending special 
institutions will not be included. 

Be The Semantic Features (SF) Test cannot be 
compared with other similar measures as none is 
presently available. 

4, The SF Test may not comprise all the ways in 
which meaning can be ascribed tet aeiconce pts 

5. The SF Test does not measure the quantity of 
an individual's vocabulary. 

6. The study does not include an examination of 
the influence of syntax upon meaning but rather examines 
some aspects of the psychological nature of meanings of 


words in isolation. 


Vit (OVERVIEW OF (THE STUDY 


The investigation of the dimensions of meaning 
space of children was conducted ina series of steps. 
These were: 

1. An analysis of research and literature to 
obtain the categories of meaning responses elicited from 
children under various conditions of vocabulary measure-= 
ment as well as other kinds of meaning relationships. 

2. The construction of a vocabulary test to deduce 
the strategies used by children in ascribing meaning to 
words from the dimensions (the extent or repertoire) of 


their meaning space. 
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3. The administration of the test to a small group 


of grade school children to determine the practicability 
of the test format and analytical procedures and to 
provide data for revision of the test. 

4, The conducting of a pilot study with children 
sierades four, five, and six, 

5. A final revision of the test. 

6. The administration of the SF Test to children in 
grades five, and eight who are attending school in urban, 
small town, and rural schools in Alberta to investigate 
their meaning space. 


7+ Statistical analysis and interpretation of the data. 


IX. ORGANIZATION OF THE STUDY 


The description of the present study will be 
developed as follows: 

Chapter II will provide the theoretical position 
upon which the study is designed including both the 
nature and development of word meaning. 

Chapter III will present the review of related 
literature and research in the field of vocabulary measure- 
ment and concept development from the psychological standpoint. 

Chapter IV will give the details of the development 
of the SF Test and report the results of the pilot study. 

Chapter V will set out the experimental design for 
administration of the tests and the analysis of the data. 


The results of the experiment will be analyzed 
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in Chapters VI and VII providing the basis for Chapter 


Vitis the summary, conelnsieansy and implications. 
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CHAPTER II 
THEORETICAL POSITION OF THE STUDY 


The problem of word meaning is as old as language 
but until recently has remained largely in the hands of 
philosophers and logicians. Since the turn of the century, 
though, psychologists and educators have focused serious 
attention upon the problem, for both academic and practical 
reasons. In this respect, the present study was an attempt 
to look upon meaning as a process occurring within the 
individual's cognitive functioning as well as an approach 
to the measurement of this process. 
The intimate relation of vocabulary to the thought 
process has long been recognized: 
eee & person's construction of semantic concepts 
necessarily involves’ a number of psychological 
processes, ¢€.g., perception, symbolization, and 
abstract thinking. It-is also influenced by 
personal experience, social customs and cultural 
values (Fischer, 1966, p. 24). 

Church, therefore, suggests that: 
eee ONE comes to terms with reality only through 
a continuing dialectic in which language plays 
an intimate and indispensable role, and which 
orients us schematically to a multidimensional 
universe infinitely broader and: more variegated 
than anything that can be known perceptually and 
at first hand (Church, 1963, p. 136). 

Word meaning, therefore, has come to be considered 
the result of the active encounter of thinking individuals 


with reality where the organism mediates verbal sensory 


data in order to ascribe meaning to it. Such "interpretative" 
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behavior by individuals has given rise to verbal 
mediation theories of meaning and resulted in the 
development of instruments, such as the Semantic 
Differential (Osgood et al., 1957), designed to measure 
the underlying psychological processes. Taking the 
position that meaning depends upon the relations 
between symbol and referent, associationists have sought 
to establish the number and strength of associations 
between words as measures.of meaning (Creelman, 1966, 
De 30) as) ln cither-case.it.is held. that. the. individual 
"learns" certain responses. Meaning, therefore, can 

be considered both a process and a product variable 
resulting from the organism's behavior in interpreting 
environmental stimuli. 

The mediational view of meaning suggests a 
relatively unique kind of semantic organization 
underlying each individual's verbal behavior. For 
purposes of analysis and discussion. this. organization 
might be considered to comprise a multidimensional 
Semantic space which serves to process words for the 
individual. The quotations from Fischer and Church 
apove aliude: to this: position. and Osgood (1957) has 
used this approach in examining the connotative 
meanings of words. Schematically (Figure 1) the above 


position. might .be illustrated thus: 
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STIMULUS SEMANTIC SPACE ADAPTIVE 
(verbal and RESPONSE 
other symbols) 


Verbal’ symbol 


Projections 
on dimensions 


Rx 


ishenine_« 











Diménsions of meaning 

Fig. 1 MODEL OF ASSUMED RELATION OF SEMANTIC SPACE 

TO VERBAL STIMULI 

According to the position taken by the writer, an 
individual makes adaptive responses (overt or covert) Hy 
to verbal stimuli on the basis of what these stimuli 
"mean." Meaning accrues to the symbol when it is *placed 
in the individual's semantic space and, therefore, depends 
upon’ the dimensvons* which-constitute this~space.” The 
dimensions, comprised of logico-semantic relations, i.e., 
the way meanings of words can vary (Appendix B), become 
conditioned behaviors resulting from the individual's 
learning history. In other words, the individual learns 
that words can stand for different dimensions of relevance 
of environmental data, e.g., physical attributes, logical 
relations, spatial: relations, use, etc. Particular words, 
of course, draw upon only certain dimensions for meaning. 


The symbol, therefore, when it impinges upon this space, 
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results in projections upon certain of the dimensions 
Which define the space. The nature of the dimensions is 
thus a determiner of the quality of the meaning of the 
concept for which the word is a symbol and consequently 
a determiner of the meaning of the word. Dimensions of 
meaning will vary with experience, quality of intellectual 
functioning, and other meaning-related variables and it is 
assumed that the lack of certain of these dimensions 
necessarily denotes an inability on the part of the 
individual to perceive certain qualities of meaning. 
Semantic space, as a hypothetical construct, might, 
therefore, be defined as an n-dimensional space which 
identifies and defines the individual's verbal mediating 
responses and describes the process or strategy applied by 
this individual in assigning meaning to verbal data. This 
Space may be considered to be Euclidian in nature, possess- 
ing a varying number of orthogonal dimensions. These 
dimensions define the limits of this space and are the 
kinds of logico-semantic relations the individual can 
conceptualize as existing between sensory data and 
Linguistic symbols or between linguistic symbols themselves. 
It will be noted that the above position suggests an 
active role for the organism in processing verbal stimuli. 
Thus it was stated earlier that meaning considered from 
this perspective is a process variable. The dimensions 
postulated to define semantic space are the orientations 


or sets the individual develops in the course of his 
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verbal learning history. Lynn sees such orientations as 


introspective attention reactions: 

eee the orientation reaction, including orien- 

tation towards the stimulus for the purpose of 

further.investigation. Here it is a learned 

response»and.is elicited by stimuli which are 

familiar but whose meaning is still to some 

extent uncertain (Lynn, 1966, p. 9). 
These dimensions or orienting reactions are fewer in 
number than the totality of the ways in which words can 
vary in meaning since the tendency in human psychological 
behavior is towards the reduction of complexity in inter- 
preting environmental data. In other words, the individual 
becomes conditioned to look for certain kinds of relation- 
Ships between words and their significates. This searching 
or hunting is the process of word meaning retrieval and 
may be supposed to be enabled by the orienting reaction 
postulated by both Soviet and American psychologists 
(Berlyne, 1965). This is essentially the position the 
present writer adopts in explaining the process of 
Signification, i.e., the manner by which the dimensions 
of an individual's meaning space determine the qualities 
of meanings of words and concepts. Perhaps the most 
Succinct and lucid expression of this notion is presented 
by Zaporozhets: 

Despite all the differences between orienting 

responses in sensation and in thought, they are 

united by raisimilarity ofafunctionand,.aigenetic 

relationship. It can be assumed that the physiological 

mechanism of inner, covert orienting responses is 

prepared in the process of external, overt orien- 

tation. During’ an inner, ideational: search, a 


focus of optimal excitation, like the beam of a 
searchlight, "rummages" through the cerebral 
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cortex; seeking and reviving those traces of 

past experience that have a more or less close 
relation to the problem being solved by the subject 
at the present moment. This search has a selec- 
tive character and is, in accordance with the 
circumstances, invariably directed into a definite 
channel, a particular itinerary, by the cues of 
inner speech... But how is this channel formed, 

how is this itinerary put together, through 

which internal, verbally controlled attention moves? 


It is evidently put together in the first 
instance by the process of external, sensory 
attention, by the process of external overt orient- 
ing activity, aimed at the investigation of real, 
immediately perceived objects and situations. In 
coming up against their objective properties, 
the orienting response changes its form by a 
conditioning process and adopts an itinerary 
determined by them. And this itinerary, which is 
"traced out" in the cerebral cortex by movements 
of the sensory equipment and corresponds to the 
properties and interrelations of objects that have 
been inspected, is like-wise followed by the inner 
search when a subject is concerned not with real 
objects but with objects that he is representing ss 
to himself and thinking about. (Berlyne, 1965, p. 112). 


The onibentatiion.reaction, long interpreted in 
physiological terms, has of late been finding a more 
central role in psychological theory, e.g., theories of 
personality (Eysenck in Lynn, 1966, p. vii). There is 
general agreement that through the orienting reaction, 
the organism alerts itself to deal with the possible 
eventualities which the incoming stimuli may herald. 

In man this reflex has been greatly developed 

With far reaching results, being represented in 

its highest form by inquisitiveness = the parent 

of that scientific method through which we hope 

one day to come to true orientation in knowledge 

of the world around us (Pavlov in Lynn, 1966, p. 1). 
Lynn (1966) has classified the components of the 


orientation reaction into five categories. The purpose 


of these physiological changes, in general terms,.is to 
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make the organism more sensitive to incoming stimuli. 
Sokolov (in Brazier, 1960) and Gastaut (in Jasper, 1957) 
distinguish two varieties of orientation reaction. The 
generalized orientation reaction is elicited first and 
involves. arousal over, the whole, cerebral cortex. The 
localized orientation, reaction. is confined, to. the cortical 
area of the particular sensory modality. These varieties 
are believed to depend in part upon the state of the 
Subject. Furthermore, these components of the orientation 
Seacvion do not necessarily oceur in all-subjects, there 
being individual differences. The variations in physio- 
logical and neurological orientations were, therefore, 
considered to result ina different representation of 
Stimuli. This representation would then constitute the 
meaning of the stimuli. 

The orientation reaction involves other responses 
made to novel stimuli. "Two 'other [related] responses are 
possible, namely adaptive and defensive reactions" (Lynn, 
1966, p. 6). Adaptive reactions operate to preserve 
equilibrium, i.e., provide negative feedback while the 
orientation reaction increases sensitivity to stimulation. 
Also, the adaptive response does not habituate with repeated 
Stimulation. These characteristics of the adaptive reaction 
would make the individual note the familiar and recognizable 
qualities of stimuli to maintain equilibrium in perception 
of these stimuli. Defensive reactions (startle reactions) 


involve, in general, physiological reactions which 
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mobilize the individual for efficient action. These 
constitute the “primary attention" reaction. "Secondary 
attention reactions" or introspective attention, is: 
oss the orientation reaction including orientation 
towards the stimulus for the purpose of further 
investigation. Here it is a learned response 
and is elicited by stimuli which are familiar but 
whose meaning is still to some extent uncertain 
Voy, 1966. %. 9). 
For example, a seologist and non=geologist pass by a rock. 
The non-geologist does not notice it, but the geologist 
immediately sees and investigates it. Secondary or 
introspective attention appears to be that component of 
semantic behavior which orients the individual to certain 
dimensions of relevance of stimuli learned through 
experience. 

Berlyne (1960) has distinguished seven kinds of 
Situations evoking orientation reactions. These were 
reduced to three by Lynn (1966, p. 13). The first is 
novelty - where something is novel about the stimuli. 

The second involves conflict - where orientation reactions 
are made to positive and negative stimuli until discrim- 
ination becomes perfect. The third type of stimulus 
involves conditioning. Grastyan (in Brazier, 1961) has 
Shown that the orientation reaction may be best regarded 

as a conditioned reaction. First, he argues that the 
orientation reaction only appears after several applications 
of the stimulus. Second, he states that the orientation 


reaction can easily be habituated, therefore, it resembles 


conditioned rather than unconditioned reactions. Third, 
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the orientation reaction is absent in infancy and emerges 
only after learning has occurred. The notion that the 
Orienting reaction is a conditioned response has powerful 
implications for meaning. It suggests that the individual 
learns new dimensions of relevance of, or ways of orienting 
himself to, stimuli and that meaning is ascribed to stimuli 
on the basis of the representations he has of these stimuli. 
Vygotsky, Buhler and Gatzer (in Cole and Maltzman 
(Eds.), 1969, p. 144) contend that language learning begins 
With» an, orienting’: reaction to» words but’ that at first it is 
not the lexical quality of the word but the simple novel 
stimulus effect that is the controlling one. They go on to 
say that gradual discrimination of verbal signals from the 
remaining components of the situation occurs and the 
original orientation reaction initiates a conditioned 
response to words. The child's speech, they conclude, then 
becomes a means of orienting himself to a new situation 
and of organizing and mobilizing previous experience. 
Ruzskaya (in Cole and Maltzman (Eds.), 1969, p. 147) 
Suggests that the role of words in the discrimination of 
objects increases as the discrimination becomes more subtle 
and Martsinovskaya (in Cole and Maltzman (Eds.), 1969, 
p. 179) contends that the orienting reaction comes to 
control overt action through the semantic component of 
words. roinithe ldatterrinstance»thetindividualereacts; not 
only to the sound stimulus associated with the word. 


producing a generalized response, but with an appropriate 
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Specific response in terms of the meaning, e.g., until a 
child learns the meaning of "yes" and "no" the uttering of 
either of these words results in a generalized response 
Similar for both. Zaporozhets (in Cole and Maltzman (Eds.), 
1969, p. 184) concludes that capacity for complex activity 
according to verbal instruction is, therefore, related to 
change in orientation methods. Thus, the mastery of a 
word and its use alters the perception of nirepyeed . 
Words and concepts are asSimilated according to orientations 
established toward them so that a child's orienting 
reactions determine what shall be discriminated in repre- 
senting stimuli by words. The words the child learns and 
the orientations or semantic dimensions which direct his 
learning consequently restructure his sensory cognition of 
reality, i.e., determine the meaning of concepts for him. 
The concept of orienting reactions or dimensions 

of meaning must also be considered within the context of 
intellectual development. The "Cumulative Learning Model," 
Gagne (1968), presents a view of learning and of cognitive 
development which the writer has accepted as descriptive 
of acquisition of the verbal behaviors considered in the 
Semantic space model. Gagne expresses this position as 
follows: 

Intellectual development may be conceived as the 

building of increasingly complex and interacting 

structures of learned capabilities. The entities 

which are learned build upon each other in a cum- 

ulative fashion and transfer of learning occurs 

among them. The structures of capability so 


developed can interact with each other in patterns 
of great complexity, and thus generate an ever 
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increasing intellectual competence. Each structure 
may also build upon itself through self-initiated 
thinking activity (Gagne, 1968, p. 190). 

Figure 2 illustrates this notion, i.e., that much 
of what is learned by the organism takes the form of sets 
of rules and orienting reactions. These are formed from 
Simpler entities such as concepts. The learning of 
concepts, ina Similar manner, depends upon certain prior 
discriminations such as those of extent, attribute, and 
reiationship of objects or abstract entities. These in 
tearaerequire prior dearaing Ghatins "... particularly those 
which include verbal mediators. And finally these chains 
ames puLetogether from ...,associations: or 'S. —-.R 
connections'" (Gagne, 1968, p. 182). The outcome of this 
sequence corresponds closely to the orienting reaction 
notion postulated by Berlyne (1965). Gagne concludes: 
",oe ‘rule' refers to what might be called the ‘meaning’ 
of ... a statement, and not to its verbal utterance" 
(Gagne, 1968, p. 182). These rules, ways of perceiving 
relationships such as synonymity or'‘contrast among 
concepts or entities are activated and organized 
by the broader orientations that have been conditioned 
to environmental stimuli. These orientations may be 
considered to be the individual's dimensions of meaning. 

Relating this model to the concept of semantic 
Space provides one description of the manner in which 
dimensions of meaning, i.e., orientations or sets are formed 


from simpler entities such as the various categories of 
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meaning which in turn result from direct associations 
between significates and symbols. The model also 
indicates that those individuals who have not learned 
certain of these lower=level relationships "... could not 
acquire a higher-level capability to which it was related" 


(Gagne, 1968, p. 183). 





| Orienting Reactions| 








[Sets of Rules| 


Concepts. 


“N 


|Multiple Discriminations| 


‘Chains, Motor and Verbal| 


i 


| 
[s 





R Connections| 


= 


Fig. 2 MODEL OF A GENERAL SEQUENCE FOR CUMULATIVE 

LEARNING (After Gagney, 1968 ,.pse182). 

This type of cumulative learning provides for 
transfer or generality because of the occurrence of 
identical or similar elements (concepts or other learned 
relationships) within developmental sequences. Consequent= 
ly, the same orienting reactions can be considered to apply 
in all instances of verbal behavior. 

The "stage" of the learner or the quality of 


semantic space he possesses can be identified by describing 
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his present capabilities and the capabilities he must 
acquire to make possible the ultimate or most adequate 
combination of subordinate semantic elements into the 
most productive "rules" and dimensions of meaning. In 
respect to "stage" theory, Gagne (1968, p. 189) contends, 
Stages of development are not related to age except in 
the sense that learning occurs in time. Similarly, they 
are not related to logical structures except in the sense 
that the organizing of prior relationships into new ones 
depends upon an inherent logic. 

Thus, Similar kinds of semantic Space may be present 
regardless of the age of the individual. The ontogenetic= 
effect upon intellectual functioning is not considered to 
be the sole or major influence in its development. Rather, 
it is assumed that cumulative learning within the context 
of maturation results in intellectual as well as linguistic 
development. 

It is to be noted, however, that the intellectual 
processes described above are inferred by the observer as 
a result of the behaviors elicited from subjects. They are 
therefore abstractions postulated by the observer and may 
not exist in the mind of the learner. The value of such an 
abstraction lies, however, in its hypothesis testing powers. 

Operating upon the basis outlined above, the writer 
developed an instrument, The Semantic Features Test, 
designed to identify the dimensions of individuals! meaning 


Space (Appendix A). From these dimensions, one can infer 
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the kinds of strategies or processes that underly meaning 
retrieval. The specific details of the construction and 
operation of the test can be summarized as follows. 

The basic model, Figure 3, suggests the nature of 
meaning responses (categories or discriminations) used in 
concept formation and word meaning retrieval. This model 
identifies the function of mediating responses in ascrib- 
ing meaning to verbal stimuli and constitutes the basis 
for the measuring technique and the instrument used in 
this study. These mediating responses correspond to the 
observing response concept (Kurtz, 1955) and that of the 
orienting response (Berlyne, 1965) as already noted. 

Figure 4 is a model representing the assumed 
relationship between the process of concept attainment 
and subsequent identification or signification of words, 
and the relation of.this process. of word meaning retrieval 
to the psychological operation of the Semantic Features 
Test. The concept attainment process, Figure 4A, as a 
mediating response, organizes words as sets of initiating 
stimuli into meaning bearing concepts through the 
identification of relevant dimensions and their subsequent 
categorization. When a label has been ascribed to a 
concept, the word can come to elicit a particular meaningful 
response, Figure 4B, when the individual's strategies of 
Signification or ways of perceiving meaning are applied at 
the representational mediation stage. The Semantic 


Features Test, Figure 4C, was designed to reveal the 
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WORD WAYS OF PERCEIVING POTENTIAL 
OR MEANING REFERENCE 
2. > sygonyn .. windy 
‘ similarity. 
breezy Superordinate _ a man 
Coordinate : 
again Attribute for pictures 
Contrast. 
camera Action- tine happen once 
\ ee ae Soh. more 
scientist Whole-part 
Part-part large 
Common=use 
Use-of i small 
Repetition 
Contiguity Works #ma 
Free Association laboratory 
Connotation —— 
Analysis ———> heavy 
Synthesis 


ExtensionSof Class 
Denetation Sn Context 
Ostensive Definition 
Generic Definition 
Class Implied 

Inteéens tonsof a Class 


Fig. 3 CATEGORIES OF MEANING RESPONSES 
(After Osg@od, 1953, pa 631) 
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individual's strategies of signification or dimensions of 
meaning through his ranking response. Ranking of paired 
comparisons of semantic relations, it was postulated, 
would, when analyzed by means of a multidimensional 
scaling a reveal the dimensions of children's 


meaning space and in essence, their "meaning of meaning.” 


SUMMARY 


Word meaning is achieved through a process of 
locating Tae verbal symbol in the individual's. semantic 
Space. The dimensions of this space develop as a result 
of .Ghe,individual!'s.learning history... They constitute 
orienting responses to words and are comprised of cat- 
egories of logico-semantic relations between words and 
Significates. The categories of meaning develop, through 
a.process of-cumulative learning, a set of rules or 
responses to verbal stimuli which direct the individual 
to certain dimensions of relevance of environmental data 
and constitute the meaning of concepts. Meaning, therefore, 
is the result of a strategy employed in relating the word 
to kinds of semantic relations and a function of the 


cumulative learning history of the language user. 
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CHAPTER III 


REVIEW OF THE LITERATURE 


I. LANGUAGE, CONCEPTS, AND MEANING 


Language can be described as a system of categories 
having important relations with the nonlinguistic categories 
of thought and culture (Brown in Bruner, Goodnow, and Austin, 
1962). Utterances become meaningful when they are coordin- 
ated with nonlinguistic or referential categories. Razran 
(1939) and Riess (1946), in Pet eeed studies on linguistic 
conditioning, showed that when an utterance becomes 
meaningful it causes us to take account of something beyond 
itself. It has always been a central problem of a 
psychology of language to determine the nature of linguistic 
reference. Brown (in Bruner, Goodnow, and Austin, 1962, 

p. 269) suggests that the adult appears to see through the 
words to their common referent while for the child the words 
are still opaque. Children and adults, therefore, employ 
different strategies, embodying "cognitive structures" in 
abstracting meaning from words. 

"Concepts are the cognitive structures that each 
child must develop in the course of intellectual function- 
ing" (Stauffer, 1969, p. 293). These structures are 
acquired through thought, being symbolically embodied in 
Signs, i.e., words. These words represent an act of 


generalization so that the "... relationship between 
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thought and word is not a symbol = experience "thing" but 
a@ process - a process that is undergoing constant change" 
(Stauffer, 1969, p. 294). 

Linguistic symbols are considered to attain a degree 
of meaning by constant association with their referents. 
This results in learning and appropriate neurological 
changes: 

It is my belief that when someone learns to under- 
Stand an utterance his nervous system is partially 
"rewired" (in the sense of changes in synaptic 
resistance or neurone process growth) so that he 
is disposed to behave appropriately with regard to 
that utterance ... (Brown in Bruner, Goodnow, and 
Aurntians)1962, pe 275). 
The individual's behavior relative to linguistic symbols 
will thus be determined by his cognitive organization. 
It was the purpose of the study to examine the nature of 
this organization. 

A concept consists essentially of the perception of 
relationships among stimuli (Underwood, 1952). Bruner et 
ale-ZO.0on to.say that:.."The working.definition.of .a concept 
is the network of inferences that are or may be set into 
play by an act of categorizing" (Bruner, Goodnow, and 
Austin, 1956, p. 244). They conclude, therefore, that a 
concept may be regarded as: 

eoe a Network of Sign-significate inferences by 
which one goes beyond a set of observed criterial 
properties exhibited by an object or event to the 
class identity of the object or event in question, 
and thence to additional inferences about other 
unobserved properties of the object or event 


(Bruner, Goodnow, and Austin, 1956, p. 244). 


A concept has also been defined as “grouping an 
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array of objects or events." In word meaning on the deno- 
tational level evidence of this grouping is seen when a 
particular response is elicited by a particular array of 
objects or events and not elicited by entities outside the 
array. Thus, a human subject can give evidence that he has 
attained a concept by correctly using words, i.e., when he 
is able to use the word in new instances of the concept 
without further training. In the same way a word is fully 
understood when it can be extended to entities that one has 
not heard labelled (Brown in Bruner, Goodnow, and Austin, 
1962,0 PAZ) . 

In the learning of language, words ... come to be 

perceived as distinct entities, and in this sense 

they form one class of perceptual invariants along 

with the perceptual invariants that represent common 

objects, feelings, and events (Carroll, 1964, p. 185). 

Words and higher units in the linguistic system come 

to stand for or represent concepts learned through experi- 
ence. “For the English language, these categories 
correspond roughly to proper and common nouns; adjectives; 
and verbs of action, perception, and feeling" (Carroll, 
1964, p. 186). The processes by which words come to mean 
or "stand for" concepts is based upon some sort of rein- 
forcing condition that associates a word with a given 
concept. It is these processes that determine word mean- 
ing. The conditions under which the use of words is 
rewarded or not rewarded results in the rules of usage of 
a word and define that word's denotative meaning, while 


connotative meaning depends upon aspects of concepts which 


are emotional and noncriterial in content (Carrol, 1964, p.,180. 
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In stimulus-response analyses of concept formation, 
verbal mediating responses are important elements. Hull 
(1920), Smoke (1932), Heidbreder (1946), Reed (1946), 
Mandler (1957), and Lacey (in Duncan, 1967) have examined 
the mechanism of response=-mediated similarity and general- 
ization and the complimentary mechanism of response- 
mediated similarity and discrimination. Kurtz (1955) 
explains the operation of verbal mediators with the notion 
of “observing responses" where the individual learns to 
make appropriate observing responses which transfer to 
other tasks. This orienting behavior directs the 
individual's attention to particular dimensions of 
relevance on the basis of his learning. 

Pavlov's "Second signalling system" is essentially 
equivalent to mediating responses and stimuli and this has 
been the basis for recent analyses of higher nervous 
activity by Soviet psychologists. Vygotsky, Luria, 
Zaporozhets, and other Soviet psychologists have postulated 
the orienting reaction concept operating as part of the 
second signalling system (Berlyne, 1963). This conditioned 
behavior increases the organism's sensitivity and information 
extracting capacity. In fact, for Zaporozhets, this becomes 
a conscious attentive process. The present study postulated 
a number of such orienting reactions’ or dimensions, i.e., 
ways of perceiving the relevant characteristics of stimuli 
existing within this process of concept development. These 


were considered to comprise the individual's meaning space. 
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37 
Vygotsky et al. (in Cole and Maltzman, 1969, p. 144) 


contend that language learning begins with an orienting 
response to words and that gradual discrimination of verbal 
Signals from remaining components of the situation occurs 
so that the original orienting response (OR) becomes a 
conditioned response to words. Words then become a means 
of "orienting" oneself to a new situation, organizing and 
modifying previous behavior. The OR, thus, becomes a 
component of the meaning response tS a word. 

El'konin (in Cole and Maltzman, 1969, p. 190) 
states that mastery of a word and its use alters the per- 
ception of an object. The assimilation of words 
restructures the sensory cognition of reality. Words, he 
contends, are assimilated according to orientations 
established towards them; thus a child's orienting 
reactions determine what shall be discriminated in 
representing stimuli by words. Words become conditioned 
to certain characteristics of stimuli so that meaning is 
ascribed to these words as symbols. 

Because current research indicates that concepts 
and meaning should be viewed in a broader, more dynamic 
way than previously, the conventional definitions of 
concept formation and vocabulary development are not 
adequate. 

One of the greatest weaknesses is the unfortunate 
tendency to regard words as concepts rather than 
to recognize that a verbal response is merely a 
label for the internal cognitive system, which 


from the psychological standpoint, is actually 
the concept (Vinacke, 1952, p. 100). 
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Consequently, the importance of mapping out these 
internal cognitive systems rather than merely counting the 
number of words an individual knows becomes apparent. The 
present study attempted to examine such cognitive functioning. 
In discussing children's concepts and their 
relation to language Russell contends that: 
The VarLecy: or a child's concepts ... is«exemplified 
in his language development. While not all separate 
words he uses are different concepts, they indicate 
the variety of understandings he possesses (Russell, 
VeSG SED PIAS) ss 
However, a child's understanding vocabulary is always 
greater than his spoken vocabulary (Smith, 1941). Asa 
result of this situation, measurement of the extent of a 
child's spoken*or- written vocabulary is an insufficient 
index of his understanding vocabulary. <A more adequate 
measure of "meaning" would be the individual's ability to 
handle new instances of sensory data, i.e., an index of 
the cognitive organization by which he processes new data. 
Relatively little success has resulted in such attempts in 
the past since: 
sonic es Situations and tasks utilized have typically 
been very narrow, and the behavior observed has 
largely been the simple, readily quantifiable 
response of the subject (Vinacke, 1952, p. 97). 
It is important to bear in mind«-the indirectness 
of the relations between words and things when considering 
the meaning of words. Ogden and Richards (1956, p. 11), 
Figure 5, illustrate this by a diagram in which the three 


factors involved whenever a word is uttered or understood 


are placed at the corners of a triangle, the relations 
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which hold between them being represented by the sides. 


It is thus seen that the base of the triangle is quite 


different from the other sides. 


THOUGHT OR REFERENCE 
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TRUE 


Fig. 5 MODEL OF THE RELATIONS BETWEEN WORDS AND THINGS 
(Ogden and Richards, 1956, p. 11) 
Between a thought and a symbol certain causal 
relations exist since the symbolism is caused partly by 
the reference and partly by social and psychological factors. 
The latter include the purpose for which we are making the 
reference, the proposed effect of our symbols on other 
persons and our entire learning history (Ogden and Richards, 
1956, pp. 10-11). This perspective upon meaning provides 
additional theoretical justification for the position taken 
in the study, i.e., the meaning of symbols is in part a 


function of the psychological organization of the individual 
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and the process by which this organization is applied to 
verbal symbols (strategies of signification). 
Between thought and referent a more or less direct 
relation exists. The relation is direct if one refers to 
a concrete bit of reality and indirect of the reality is 
not concrete. At this point, the knowledge one possesses 
of the things of the world == both concrete and abstract -= 
in terms ofs thes relevant) characteristics: will» influence 
the meaning one has of the referent. 
Between the symbol and the referent there is no 
relevant relation other than the indirect one which 
consists in its being used by someone to stand for a 
referent. There is an imputed as opposed to a real relation 
existing along the two sides of the triangle (Ogden and 
Richards, 1956, pp. 11-12). This association can be 
considered to consist of the kinds of semantic relations 
or categories of meaning the individual has developed in 
the course of his language learning activities. The 
categories of meaning identified in this study are presented 
in Appendix B. The indirectness of this connection has led 
Salomon to say: "Words don't mean; people mean" (1966, p. 2). 
Meaning thus exists in the thought or reference 
corner of the triangle and as Miller puts it: 
How an utterance is actually manufactured or 
understood by the users of the language -- what 
particular cognitive processes he performs -- 
is not a linguistic problem, but a psychological 
one (Miller, 1962, p. 748). 


Osgood, in the developmental work on the Semantic 
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Differential, addressed himself to this problem. He 
concluded that in the measurement of meaning it is: 
avers necessary be .ocus wr what Y'sTtate of": or 
"event in" a sign-using organism that is at once 
a necessary subsequent condition in the decoding 
of signs and a necessary antecedent condition in 
the encoding of signs (Osgood, 1957, pp. 320-321). 
He further suggests that when a language user comes out 
With a sequence of linguistic responses which are ordered 
both as to structural and semantic characteristics, we 
assume that there is some ordered, selective system 
operating within the organism. Thus, the student of 
meaning must determine the correlation between message 
events and the states and processes within the organisn. 
The Semantic Features Test used in this study was 
designed to map out the individual's semantic organization 
and provide an index of the process operating within that 
Veelective system." This procedure should provide a 
measure, not of the quantity, but rather of the quality 
of meaning relations possible for the individual and 
consequently suggest the kind of cognitive operation of 
Which he is capable. Inherent within this view ard ewes 
denotative and connotative dimensions of meaning. 
Language has enormous implication for the 
elaboration of conceptual functions since it makes possible 
an efficient symbolic system and an almost unlimited 
communication of symbols from one organism to another. 
The development of concepts is first.of all an 
accumulation of experience, with some kind of 


resulting organization, and secondly the label=- 
ing, and manipulation, and application of aspects 
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of this organization by means of symbols 
(Vinacke, 1952, ps 105). 


Research has shown that this process takes place in and 

is shaped by its social, cultural, and educational 

context as well as being influenced by other variables 
Such as age and experience. These factors appear to 
produce differential results in the individual in terms 

of the way he relates symbols to concepts. Such influences 
were also Sqetpen prepay, Bite this study...Data collected for 
the sample included information on student intelligence, 
place of residence, sex, socio-economic status, and age. 
These data were used in the analysis of the character- 
istics of idealized individuals to determine the 
relationship of these environmental and personal variables 


to verbal competence. 


II. CONCEPT DEVELOPMENT 


The research in children's concept development has 
been summarized by numerous scholars in the field of child 
psychology such as-Thompson (1952), Curti (1950), Jersild 
(1947), Johnson (1955), Russell (1956), and Vinacke (1952). 
Vinacke (1952, p. 100) has indicated that concepts, their 
development and meaning, should be viewed in a broader, 
more dynamic way than has heretofore been the case. He 
has gone on to summarize the general characteristics of 
concepts: 


1. Concepts are not direct sensory data but 
Something resulting from the elaboration, 
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combination, etc., thereof ... 

2. A corollary of the first property thereof is 
that concepts depend upon the previous experience 
of the organism. 

3. Concepts are systems within the mental 
organization which tie together or link or combine 
discrete sensory experience. 

4, It may be inferred that such ties or links 

are symbolic in nature; that is the same concept 
may be invoked by a variety of stimuli. In the 
human organism words usually fulfill this symbolic 
Func FAionosn. 

5. On the side of internal processes of the organisn, 
concepts represent selective factors. An external 
stimulus response, on the one hand, or a symbolic 
response guides perceptual activity, whichever 
comes first. 

6. Concepts ... have both "extensional" or denotative, 
and “intensional", or connotative meanings. The 
extensional meaning ... “is that which words stand 
for" (Hayakawa, 1941, p. 61). The intensional 
meaning is ... "that which is suggested (connoted) 
inside one's head" (Hayakawa, 1941, p. 61). 

7+ Concepts vary in the "consistency" or correctness 
of their organization as revealed in the experiment 
of Reed (1946). 

8. Concepts have both "horizontal" and "vertical" 
organization. This property has ‘been outlined by 
Welch (1940). The same object, or relation, has 
different points of reference, depending upon the 
other objects with which it is compared (Vinacke, 
19525 00p. LO0-103).. 


Studies of concept formation indicate that the 


steps involved are successive decisions and constitute 


@ strategy. A strategy, according to Bruner et al., 


refers to: 


eee Devoe “of Hecisions in the, acquisition, 
retention, and utilization of information that 
serves to meet certain objectives, i.e., to 
insure certain forms of outcome and to insure 
against certain others (Bruner, Goodnow, and 
Austin, 1956; °p. 54). 


This act of concept formation might be reduced to the 


following: 


1. There is an array of instances to be tested 
and from this testing is to come the attainment 
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of the concept. The instances can be character- 
rzedeinaterms sof {theirsattributes;fecgusy colornes.. 
2. With each instance, or at least most of them 
once the task is underway, a person makes a 
tentative prediction or decision .... 

3. Any given decision will be found to be correct, 
incorrect, or varyingly indeterminate; ... we 
Perer co) enis as Validation of a decision, «e+. 

4, Each decision-and-test may be regarded as ~ 
providing potential information by limiting the 
number of attributes and attribute values that 

ean be considered ...«. 

5. The sequence of decisions made by the person 
en route to attaining the concept, i.e., en route 
to the discovery of more or less valid cues, may 
be regarded as a strategy embodying certain 
objectives wee. 

6. <Any decision about the nature of an instance 
may be regarded as having consequences for the 
decision-maker ... (Bruner, Goodnow, and Austin, 


1956, pp. 233-234). 

Efforts to explain and measure the processes 
whereby concepts are attained must take account of these 
characteristics noting particularly the role of language 
in concept development. The development of concepts is 
considered to exhibit trend characteristics, i.e., moving 
from a less to a more complex organization. These were, 
therefore, considered in the present study of concept 
attainment. 

Developmental trends appear in the concepts of 
maturing children. Curti has distinguished a four stage 
progression in the child's conceptual growth: 

1. The presymbolic stage: The child has learned 
to react in a characteristic way to a particular 
[present] object and perhaps apply a name to it. 

2. Stage of preverbal symbolic behavior: The 
child may have an idea of a specific absent sooth eg 
There is no generalization. 

3. Implicit general ideas: Genuine concepts 


are taking form and abstraction may be distin- 
guished. The generalization iS vague .... 
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4, The stage of implicit generalization: This 
stage marks the final attainment of true concepts 
as a gradual development from earlier stages. 
ine Cchiidy... has the ability to formulate the 
meaning of an object in words (Curti, 1950, p. 160). 

Curti suggests here that there are no complete and 
final concepts. Concepts are growing sets of ideas 
influenced by conditions of the child's life. 

Buhler (1930) distinguished four age-bound types 
of concepts. The first type develops as the child learns 
the commonest words of the language. The second comes in 
the use of more general categories. The third type 
involves the growth of causality. At the fourth stage 
the child has some concept of order and genus-species. 

Thiesneories* of Curtio and Buhler stress’ ‘the’ role 
of perception in concept development. Welch and Long, 
in their writings, (1940, 1942) stress classifying 
relationships. They contend that concepts organize 
themselves into hierarchies of relationships and the 
child not only learns concepts applying to one class of 
objects, but also learns that one cave may include 
other classes. 

In general, Welch and Long (1940, 1942) contend 
that concepts may develop early but that the child 
cannot verbalize about the genus-species relationship 
for some time after he first understands it. They also 
hold that children's conceptual activity develops from 


Simple to complex levels and concepts organize themselves 


into hierarchies of levels. 
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These views powerfully suggest the need for 
vocabulary testing from the perspective of the cognitive 
processes involved in manipulating sensory data rather 
than determining whether a child "knows" certain "labels." 

Two comprehensive theories of mental development 
of children are those of Piaget and Werner. Flavell (1963) 
and Hunt (1961) have described Piaget's notions of 
cognitive functioning. Their discussion will be used in 
considering Piaget's views on concept development. Piaget 
contends that we do not inherit cognitive structures but 
a way of transacting cognitive business with our environ-= 
ment. This biological endowment, he adds, has two major 
defining characteristics which are invariant over our 
whole developmental span: organization and adaptation. 
Flavell (1963, p. 43) says, "All living matter adapts 
to its environment and possesses organizational properties 
which make the adaptation possible." Organization and 
adaptation are complementary processes in which the 
cognitive organization presupposes some kind of inter- 
pretation of external reality, and adaptation is an 
asSimilation of that something to some kind of meaning 
system. Thus, as Flavell (1963, p. 50) says: "... the 
organism can assimilate only those things which past 
assimilations have prepared it to assimilate" since the 
primary function of assimilation is to make the "unfamiliar 
familiar." In this way, cognitive structures are not only 


generalized to new objects or events but are also 





























WE NBS ind! (us, ': 


j i 
Ui i was 


+ Dry od | hee 












ou a Yi ' o ae 
PP artim) ae fy 
tot been ont 2 2 SOE a | ~ A ef 
abe ok Sa a tad Es vi! 
svit tngos. ont ‘to evid $08 ine Bite oe 
Yodter sJab vroanea: grinds : pos eit ys 


= 


: Ce) ( '* a nth 
Ah are 4 vi Cue ie ; oa 7 7 
ve ys ) a 


es 


", efeder n fubateea "awon" aan 
tnemigoLeveb Istasm- to astroont 3 a ae a 
a dies or eek Lee 
(Ede!) LC[level® cnsincew: ios. tebeitiAg. « ots. a ce 


eel Sa n fnnewse 
na 


an se ae 

to anotdon B'tege£d hadi sisters (toe) H 

nf bees od IfLiw Nofeevoaib- rfsaT «; “on 
teasiq -dnoaqoLoveb dqsortos Beto) ano v 9a 
ted seturtortte evitingos o ftenint For, 
-“Noifvas tse Atiw eeontend avitingos | 
it ows esd ,abba on tender: feo 
10. revo dnsirevat srs doidw satin ‘ eit a 
-Noftsdqsbs bas no ies negto” va . 


‘ix 


etqabs tsttem antvel rae exes (€4 


eo lvxegotg eno ttasinesto aeacozzod. ers 
bas notisstrasg10 "eld bazog NOL 
ont foidw ni RORRSOONG qeseae i 


-153nf to bata smoe eosoqaueory 
ne af noftetqabs Sns .ytiiesr - : ne 4 ies te eet 


actrieem to bata emo ot seetie / 
7 i oe marie oar 
Std we." iByee (oe a £9011 per 


teaq doidw egntiy, oven ue » ania sid lates 
ant sonte "otalimeees a a 


Piss: " 


wis 
teilinetay” end oxen ot et om ia ravi 
Pee ii, A Raye 
(ino ton ots i | 2 






ie, agi thei 
98E8 816 Syd a 268d 

§ ty v 7 Hii i Puy L 

ae 


7 ie hie 
: ts ae ‘ i mash ua 


4? 


differentiated as a consequence of their own particular 
attribute demands. 

Hunt (1961, p. 112) says that Piaget takes the 
view that: "... the organism always acts in terms of 
the centrally organized, Gestalt-like structures which 
it has present .... Moreover, these structures ... are 
observed as repeatable and generalizable pieces of 
behavior termed schemata ...."' He also points out that 
the ready-made reflexive schemata of the infant (such as 
the schema of sucking) become progressively transformed 
into the logical organizations of adult life. The picture 
of the development of cognitive functioning, according to 
Piaget, is one of continuous tranformations in the 
organizations or structures of intelligence. 

Piaget accepts the crucial importance of experience 
but only to the extent that a person"... comes to firm 
Srips with reality patterns and profits by the encounter 
oe" (Flavell, 1963, p. 69). In addition, he argues that 
it is the nature of the subject's activity that will 
determine how and to what degree he comes to grips with 
experiences and uses them to modify future behavior. He 
also believes that the organism actually constructs his 
world by assimilating it to some schematic whole which 
gsives it meaning, i.e., he objectifies reality by exploring 
its relationships, tracing out its attributes and 
constructing concepts (Stauffer, 1969, p. 315). 


It is Piaget's belief that the development and 
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internalization of cognitive actions proceeds through a 
series of discriminable stages where there is continuous 
transformation in the organization or structure of this 
cognitive functioning. Piaget uses the term "period" to 
designate "major developmental epochs" in a child's 
development. The two periods of greatest concern for 

this study are: the concrete operations period (two years 
to eleven or twelve years), and the period of formal 
operations (beginning at eleven or twelve years). Flavell 
(1963) describes the concrete-operational child as a 
sober, bookkeeper type organizer of the real. At the same 
time he distrusts the subtle, the elusive, and the 
hypothetical. The formal operational child is at once 
orderly and organized and also daring and uninhibited. 

His daring and sophistication though, are controlled and 
planned, and reflect careful analysis of and accommodation 
to detail. 

Piaget's views are powerfully supportive of the 
experimenter's position regarding the development of 
strategies of processing environmental and linguistic 
Stimuli to ascribe meaning to them. The notion of the 
progressive development of the processes of assimilation 
and accommodation to ever more logical levels of function- 
ing corresponds to the experimenter's views upon the 
cumulative growth of dimensions of meaning. These 
dimensions, which enable the individual to process 


perceptions and ideas, are considered to develop by 



















ar, We ONT hd a . 7 
84 vr a 
8 dguotds absepotg. spotion 
evoruntinoo et erent erenw sie 
elit to ouutounts Bae) nottas ke 
od "boirsg" aret odd seer ieeata 
a’ bf tio 8 at "atfoogs {stnemqoL 
tot Arsonos teotasts to abo ted. pee oy 


2tssy owt) boitsq enoftstsda stotones es i 
ae c e 


> 


famtot to boireq ond pas  (STROY 


lfsvaely “fetes oviewd: 10 disvefs ds aad tants 


_Smse edt JA .[set ot to res tnegro eau sogestioad ane rie 
eft bos ,sytatte ont ,sftdue eet eae 


3 9N0 vs ef Bb£tino {snotidsteqo Lemrot ait 
-betidinnins baie gniveb osfs Pie & BRN 
bas beffottioo ess ,Aavodt BPA p . 
no t¢abommopos bas 20 eteyiens Lvtenep toeLter b 
edd to evidsrogqure i Lieewrey ets ars 
to tnomqoLoveb ont SNLPISRST 6 naam 
OfJaiuenil brs TSI enR ae yeee) idol oo: 










se 
— 


ait to Aolton efT .morld o¢ sit 36 


Som 
AOltalimfees to aeaesoorg orld 20. dn | | ota or" ee 
“aoitonut to eLfevel eae oy a padi mont 
edt mogy awaiv at tan a te Stto | sat 


y. ; 


eesootg ot 


ve qoLeveb aa ie 


49 


becoming more logical and efficient as a result of action 
and experience. Similarly, the notion of schemata 
corresponds to the orienting reflex or the dimensions of 
meaning concepts postulated by the writer which state | 
thatetherindividuabtreacts to stimuli on the basis of 
certain learned orientations towards them. Finally the 
notion that the individual constructs reality or ascribes 
meaning to concepts is present in both views. Piaget's 
descriptions of behaviors appropriate to certain periods 
provide guidelines for interpreting samples of the 
behavior of subjects. 


Werner also submits a theory based on developmental 


levels. In regard to this position Werner and Kaplan state: 


The stage of maturity characterizing an individual 

or a group must not be conceived statically, as a 
fixed pattern of operation; it should rather be 
understood dynamically, as a potential range of 
genetically graded functions. Mental growth is 
definable in terms of reorganization due to inclusion 
of new forms of operations. This implies that an 
individual, depending on outer or inner circum- 
Stances, may operate at genetically differing 

levels (Werner and Kaplan, 1948, p. 557). 


Ausubel has focused attention on developmental 
changes in the acquisition and organization of knowledge 
that affect learning and retention of verbal material: 


(1) As children increase in age, they tend to 
perceive the stimulus world more in general, 
abstract, and categorical terms and less in 
tangible, timebound and particularized contexts. 

(2) They demonstrate increasing ability to 
comprehend and manipulate abstract verbal symbols 
and relationships ... 

(3) They are better able to understand ideational 
relationships without the benefit of direct tangible 
experience) se«. 
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(4) They tend more to infer the properties of 
objects from their class membership rather than 
from the direct experience of proximate, sensory 
data. 
(5) They tend more to use remote and abstract 
than immediate and concrete criterial attribute 
in classifying phenomena, and to use abstract 
Symbols rather than concrete imagery to represent 
emerging concepts. 
(6) They acquire an ever increasing repertoire 
of more inclusive and higher-order abstractions 
PAUSE), 1969, Pp. 111). 

The evidence from literature and research, thus, 
indicates that the maturing child interprets his sensory 
experiences in increasingly complex ways and that his use 
and understanding of language in some degree mirror this 
cognitive development. It can also be seen that neither 
the complexity of the child's concepts nor his ability to 
select and integrate data to ascribe meaning to words 
Standing for concepts can be adequately measured by 
existing tests of meaning. Consequently, attempts must 
be made to obtain indices of the process used by the child 


in ascribing meaning to concepts rather than merely 


quantifying the product of this behavior. 


III. FACTORS AFFECTING CONCEPT AND VOCABULARY DEVELOPMENT 


The previous sections indicated some of the factors 
present in concept development. It was suggested that the 
processes by which concepts and word meanings develop are 
common to children but that extent of this development 
varies with individuals. These variations are due to 


factors affecting the development of concepts and meanings. 


* Gaara 
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5? 
Gagne (1968, p. 178) states the matter as follows: 


"Within limitations imposed by growth, behavioral develop- 
ment results from the cumulative effects of learning." 
He contends that learning contributes to the intellectual 
development of the individual because it is cumulative in 
its effects since the child progresses from one point to 
the next in his development. The child learns an: 

eee Ordered set of capabilities which build upon 

each other in progressive fashion through the 

processes of differentiation, recall, and transfer 

of learning (Gagne, 1968, p. 181). 
This pneo ae which is of recent origin, was accepted by 
the writer as describing the development of semantic 
competence and served as the basis for interpretation of 
the data. 

Considering the AereOUnenT of concepts and 

meanings from a more traditional standpoint Vinacke 
(1951) has summarized the determining factors as: age, 
intelligence, training and experience, socio-economic 
Status, and vocabulary, i.e., words used. These factors 
have an evident relationship with the notion of cumulative 
learning as postulated by Gagne above. Since it was, in 
part, the purpose of this study to investigate the factors 
influencing concept development and semantic competence, 
the factors specified by Vinacke were considered in the 
findings. In addition to the notions expressed by Vinacke 
numerous other researchers have provided information about 
concept development. 


Feifel and Lorge (1950) have indicated changes with 
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age on the vocabulary test of the Stanford-Binet intelli- 
gence test. The responses of 900 children showed a 
preponderance of definition by use and description at 
ages six and seven, followed by a marked increase in use 
-of synonyms and demonstration by ages nine and ten, and 

a Slight increase in the use of synonyms plus explanation 
up through age eleven. A move from concrete to symbolic 
thinking was noted. Similar results were obtained by 
Burns (1960) and Annett (1959). 

In regard to the Pole ionmse cen concepts and 
intelligence, there is a general lack of agreement among 
researchers.* Some investigators mincluding»*Welch-and Long 
(1940) believe that mental age may have less influence on 
concept formation than does chronological’ age, v-aeview in 
keeping with Gagne's position. Other investigators find 
correlations as high as .80 between certain vocabulary 
scores and mental age (Terman and Merrill, 1937; Spache, 
1943). 

Concerning the effect of experience upon concepts, 
a number of researchers show that language deprivation 
which children undergo in certain social environments 
results in concept deficiencies. Bernstein's work among 
the lower classes showed that the language of these 
children was limited in syntax and vocabulary (Bernstein, 
1961). Jensen (in DeCecco, 1967) contends that environ- 
mental stimuli, both verbal and nonverbal, ramify the 


individual's verbal networks and that these networks are 
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important in mediating problem solving behavior. 
Consequently, substandard deprived environmental 
conditions inhibit adequate concept development. Figurel 
(in Russell, 1954, p. 345) found qualitative differences 
between the vocabularies of children from slum areas and 
privileged communities. Underprivileged children knew 
proportionately more name worde and fewer polysyllabic 
words than those living in privileged areas. John, in 
her preliminary study of middle and lower class Negro 
children, concluded that: 

Whatever their genesis, consistent class differ- 

ences in language skills have been shown to emerge 

between groups of children from the same sub- 

culture but of different socio-economic class 

bFohngk 196 3hiepae82)< 

Several studies have identified sex as one of the 

factors affecting concept development (Russell, 1954, 
p. 345). These studies generally show the early 
superiority of girls as a group over boys in vocabulary 
and word fluency. This is later balanced by boys! higher 
Scores on general information tests. Also, knowledge of 
concepts becomes more specialized as children mature. 
Harrell (1957), however, stated that his study "found no 
tendency for girls to excel boys." 


The factors noted above were examined in this study. 


IV. MEASUREMENT OF VOCABULARY 


eos QAvupersdn's: construction of semantic 
concepts necessarily involves a number of psycho- 
logical processes, e.g., perception, symbolization, 
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and abstract thinking. It is also influenced by 
personal experience, social customs and cultural 
values (Fischer, 1966, p. 24). 

The intimate relation of vocabulary with the thought 
processes of the individual has long been recognized. 
Terman (1912) stated that a qualitative analysis of the 
verbatim definitions of children of different ages and 
abilities would be of great value. Denis (1943) reviewed 
Studies of language development and of "the content of 
children's minds," including publications dated as early 
as 1861. Gansl (1939) pointed out that vocabulary testing 
has grown up through the statistical approaches of 
Spearman, Kelly, Thurstone, and others, the first concern 
of test makers being the size of a person's meaning 
vocabulary. Probably the best known of these early 
attempts was Terman's 1916 revision of the Binet-Simon 
scales. As is evident from the preceding review of 
literature, this purely quantitative measure of verbal 
performance is an inadequate measure of the individual's 
behavior relative to linguistic phenomena. 

Kelly (1932, pp. 102-105) analyzed standardized 
vocabulary and reading tests and found twenty-six different 
devices for measuring knowledge of word meanings. Using 
Dolch's classification system he described these as follows: 

I. Unaided recall (group or individual testing) 
A. Checking for familiarity . 
B. Using words in a sentence 
C. Explaining meaning and defining 


D. Giving a synonym 
E. Giving an opposite 
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II. Aided recall 
A. Recall aided by recognition 
1. Matching test 
2. Wiassi fica tror st est 
3. Multiple choice test 
a. Choosing the opposite 
be Choosing the best synonym 
c. Choosing the best definition 
d. Choosing the best use in sentences 
4, Same-opposite test 
5e Same=-opposite=-neither test 
6. Same-different test 
B. Recall aided by association 
1. Completion test 
Ze Analogy test 
C. Recall aided by recognition and association 
1. Multiple-choice completion test 
2. Multiple-choice substitution test 


Kelly concluded that there was no one best technique for 
measuring word meaning knowledge and that these instruments 
could not accurately determine the extent or quality of an 
individual's vocabulary. 

The above listing suggests that vocabulary tests 
diifertmn their abibityitoaeasure cconcepts: asidefined in 
this study. Vocabulary tests which require definition and 
knowledge of relationships such as opposites and analogies 
are probably fairly close measures of knowledge of concepts 
(Russell, 1956, p. 124). The usual multiple choice test 
of selecting the best synonym from a group of three or 
four provides only a superficial index of the child's 
quantitative knowledge of concepts. Cronbach (1942) and 
Russell (1954) have indicated further developments in 
vocabulary testing which will provide a closer approxin- 
ation of the individual's knowledge of concepts. 


When vocabulary tests develop more as tests of 
depth, breadth, precision, and application, they 
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Should come closer to being tests of concepts 
understood by the child (Russell, 1956, p. 124). 


Similarly, when vocabulary tests are designed to reveal 
the processes or strategies by which an individual 
organizes linguistic data into meaningful concepts, i.e., 
ascribes meaning to words serving as labels for concepts, 
they should provide a valuable measure of conceptualizing 
ability as well as being potential diagnostic instruments. 

The development of vocabulary testing has been 
influenced by the word lists available (Russell, 1954, 
p. 321). All vocabulary tests are dependent upon pre- 
dictions from small samples, thus, extreme care must be 
taken in selecting words for a test. Wesman and Seashore 
(1949) and Higa (1963) have reported that complexity or 
difficulty of a word and rarity of a word as given on 
frequency lists do not necessarily agree. A commonly 
accepted fact, verified by Lorge (1949), is that the 
commonest words are multimeaning in character. 

Problems in vocabulary testing may be divided 
into two main categories: (1) mechanical and statistical 
problems, and (2) problems arising out of the nature of 
the English meaning vocabulary itself (Russell, 1954, 
Pe 324). 

The problems in the first category have been 
considered, in varying degrees, in many books and papers 
on psychological testing. These are problems common to 
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The problems in the second category are related to 
the dual role of language in vocabulary measurement. 
Language here is both a research instrument and the 
behavior being investigated. The problems are exemplified 
in the individual's tendency towards unthinking verbal-~ 
ization "... the manipulation of words without real 
understanding of them" (Russell, 1954, p. 325). Concepts 
are symbolized and the symbols standing for these ideas 
are words. The child may use a word, phrase, or statement 
of a concept without much understanding of its varied 
meanings. The quality of understanding should be evident 
if-one could determine the child's ability to process 
verbal stimuli, i.e., determine the dimensions of meaning 
used by the individual in ascribing meaning to words. 

The task of developing a measure of the child's ability 
to process words was the purpose of the present study. 

"The behavior required in reacting to or utilizing 
words must be reflected as accurately as possible in test 
Situations" (Russell, 1954, p. 326). Wesman and Seashore 
(1949) suggest two main types of measurement are needed: 
(1) testing knowledge of word meanings -- synonyms, subtle 
differences, semantic variations, fluency -- and (2) 
testing ability to manipulate verbal concepts -=- using 
analogies, syllogisms, classification. The second type 
of measurement was used in the present study in the form 
of a semantic features test requiring ranking of meanings. 


This view raises the question of how closely vocabulary is 
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related to verbal abilities. 

The problem of the nature of verbal abilities has 
been resolved in some measure by a number of factor 
Studies. Thurstone (1938, 1941) postulated a "verbal 
comprehension factor" (V) and a "word fluency factor" (W). 
Some of the abilities he discussed such as perception, 
may also be related to verbal abilities. 

Carroll (1941), in a definitive work, identified 
nine factors which he interpreted as being components of 
the general area of verbal abilities. The ones most 
pertinent to this study are: Factor J, a reasoning factor, 
possibly one component of the Thurstone's Verbal Compre=- 
hension factor; Factor H, a naming factor, involving the 
readiness or facility in attaching appropriate names or 
Symbols to stimuli; Factor B, a memory factor similar to 
Thurstone's rote learning ability factor. 

Stecklein (1953) obtained a four factor repre- 
sentation of the ten word fluency and vocabulary tests 
used in his study. These factors further define verbal 
ability. He interprets the factors as follows: 


Factor a - a word fluency factor, comparable to 
Thurstone's W factor; Factor b - a vocabulary 
factor, representing the ability to deal with 

ideas and meanings.of words, similar to Thurstone's 
Vadaector; Factor c - a verbal versatility factor, 
representing the ability to express a given idea 
by means of several different words or combinations 
of words ...; Factor d - an ideational fluency 
factor, a facility in expressing ideas by the use 


of words and their meanings .... 
The present study was an attempt to go beyond the 


identification of a verbal ability factor to the actual 
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designing and use of an instrument to index the process 
underlying the vocabulary or meaning factor. The writer 
postulated the presence in the individual of a unique 
strategy for the processing of linguistic stimuli depend-= 
ing upon certain factors affecting concept attainment. It 
was these strategies that the study sought to uncover as 
well as their relation to other factors in verbal behavior. 

Among researchers concerned with examining 
conceptual behavior, Feifel and Lorge (1950) set themselves 
the task of examining the relation of vocabulary to the 
thought processes of individuals. Their study was 
concerned with identifying successive stages in concept 
formation through a qualitative analysis of responses to 
the Form L Vocabulary Test of the Revised Stanford-Binet 
Scale. Analysis of the responses showed that younger 
children significantly more often employed the use and 
description, illustration, and repetition types of 
responses whereas older children significantly more often 
used the synonym and explanation type of response. Also, 
younger children perceived words as concrete ideas and 
emphasized their particular qualities whereas older 
children stressed abstract or class features of word 
meanings. 

Burns (1960) attempted to show that individuals 
at various levels depart more or less from the general 
characteristics of an adequate definition which is that 


it should state the class to which an object belongs and 
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the features that distinguish it from other objects in 
the class. He found that children's definitions cannot 
easily be grouped into logical classificatory categories 
and that the categories obtained had to be assessed on 
the basis of psychological as well as logical criteria. 
He discovered a number of categories of meaning such as 
definition by emotional tone (connotation), definition 

in context, definition where class concept is implied, 
and generic definitions, with various levels within these 
categories. He concluded that the category indicates the 
extent to which the definition may be logically adequate 
and the extent to which it reflects maturity of under- 
standing. 

Annett (1959) through a sorting and explanation 
procedure, examined the dispositional views of conceptual 
thinking on the assumption that concepts show themselves 
in dispositions to behave appropriately to recurring 
features of the environment and that these concepts are 
acquired gradually through experience. Five methods of 
explanations of concepts were distinguished, only two of 
which are recognized in logic. The methods were: no 
explanation, enumeration of characteristics, physical 
contiguity, similarity, and class name statements. All 
but the first and last involve facts about the concepts. 
The order of development is through no explanation, 
enumeration, contiguity, similarity, and finally class 


name suggesting that children first need to analyze the 
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characteristics of individual objects and concepts and 
then to consider how these are organized in relation to 
each other before they can attend to similarities and 
class membership (Annett, 1959, p. 235). 

These latter investigations formed the basis upon 
which the present study and the Semantic Features Test 
were designed. The identification of developmental stages 
in concept attainment and the presence of relatively unique 
processes of ascribing meaning to words led to the 
postulating of differential "semantic spaces" for children 
at different levels as a result of development and learning 
history. The nature of explanations elicited from 
individuals in these studies provided the source for the 
logico-semantic categories making up the SF Test. These 
categories, it was postulated, would become the elements 
of a smaller number of dimensions which define the 


individual's “meaning space." 


Ve. SUMMARY 


This chapter examined certain aspects of the 
evidence concerning concepts, meaning and the measurement 
of meaning to provide support for the position taken by 
the investigator. 

First, was presented a survey of current views 
upon the nature of concepts within the language and the 
notion of meaning as a response mediated by learned 


behaviors. It was shown that words in language come to 
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"stand for" nonlinguistic or referential categories of 
environmental events whereupon they attain meaning 
through a process of conditioning. Concepts, therefore, 
are identified and named by words learned through 
experience. The individual learns to make appropriate 
orienting responses to these words on the basis of the 
particular conditioned behaviors established within his 
language system. These orienting or mediated responses 
constitute the meaning of words and comprise the dimensions 
of an individual's meaning space. The dimensions of 
meaning, therefore, consist of the ways in which a verbal 
Symbol may be related to its referent. <A word is merely 
a label for an internal cognitive organization, being 
indirectly connected to the referent through the thought 
processes of the individual. Thus, the meaning of words 
was considered to be the psychological process of 
associating the verbal stimulus with the kinds of 
cognitive organizations (dimensions of meaning) present 
in the individual. 

Second, the development of concepts was discussed. 
Concepts are considered to be systems of mental organ- 
ization which combine sensory experience through a 
symbolic process. The role of language is therefore 
considered crucial in concept development. One view 
maintains that concepts develop through a series of 
stages moving from simple to complex levels. A second 


position is that the individual learns to manipulate more 
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abstract symbols and relationships as he matures without 
proceeding through discrete stages. Thus, the maturing 
individual interprets his sensory experiences in increas- 
ingly complex ways. His use and understanding of language 
reflect this cognitive development. Measures of verbal 
ability currently employed are not able to determine the 
eomplexity of’ a’ child's concepts nor his ability to select 
and integrate sensory data to ascribe meaning to words. 
Indices of the process of ascribing meaning to concepts 
rather than the presence or absence of a label for the 
concept (the product) would be of value to determining 

the individual's verbal and conceptual competence. 

Third, factors affecting concept and vocabulary 
development were examined. Several influences upon the 
formation of concepts were identified. Learning was 
considered to produce intellectual development. Within 
the limitations imposed by growth and environmental factors, 
development of concepts was seen to result from the 
cumulative effects of learning. The determining factors 
influencing learning of concepts were then identified as: 
age, intelligence, training and experience, socio-economic 
steavus, anaeche *vocaburary,; “1se., the words “used. “Tnese 
factors became variables for A PIES en the study. 

Fourth, the state of vocabulary measurement was 
considered. At least twenty-six devices for measuring 
knowledge of word meanings have been identified although 


no one technique is considered adequate. Vocabulary tests 
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differ in their ability to measure concepts and cognitive 
functioning, most being simply a superficial quantitative 
index of the child's vocabulary. Vocabulary tests face 
problems common to all tests as well as those specific to 
‘measurement of language abilities. The latter problem 
concerns the dual role of language, i.e., it is botha 
research instrument and the behavior being investigated. 
A testing procedure whereby the processes involved in the 
development and use of concepts could be examined should 
provide a more useful index of the child's conceptual 
ability. 

Factor analytic studies of the nature of verbal 
abilities have identified several elements in an individual's 
language functioning. Other researchers have examined the 
nature of conceptual behavior identifying certain develop- 
mental characteristics of this behavior. The present study 
Was concerned with the development of an instrument to 
index the process underlying the reasoning or naming 
(vocabulary) factor identified in these studies. The 
presence of unique strategies for processing linguistic 
Stimuli was postulated to exist within the individual. 
This strategy arises as a result of dimensions of meaning 
forming the individual's meaning space. The Semantic 
Features Test provides a measure of this behavior from 
which could be inferred the level and adequacy of 


conceptual functioning of which the individual was capable. 
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CHAPTER IV 
I. THE CONSTRUCTION OF THE TEST 


A test of verbal ability was constructed upon 
certain premises concerning word meaning and on the 
individual's verbal behavior as described in Chapters 
LiL.j.and dela 

The Semantic Features Test consists of 276 pairs 
of statements comprising twenty-four categories of logico- 
semantic relations. These are explicated in the following 
section. Each category was paired once with each other 
category producing a paired-comparisons type of instrument. 
thes iss draft «of,.the .test. used..in ,the. first, pilot, study 
consisted of 300 items comprising twenty-five categories 
of semantic relations. The second draft of the test used 
in the second pilot study and the final draft used in the 
major study both consisted of 276 items in twenty-four 
categories as mentioned previously (see Appendix A). 

This chapter will discuss the development of the 


Semantic Features Test and the pilot study. 


II. THE DEVELOPMENT AND ORGANIZATION 
OF THE SEMANTIC FEATURES TEST 


A paired comparisons test format was selected since 
it permits the individual to make, what are to him, the 
most suitable responses without being limited by the know- 
ledge that there is a predetermined "correct" answer. Also, 


the decisions made in each item require a relatively 
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straightforward discrimination rather than involving much 
complex reasoning. This minimizes the error which may be 
introduced into the final results. Thurstone's Law of 
Comparative Judgement is assumed to explain this process 
of responding to ‘the stimuli represented by a paired 
comparisons item (Nunnally, 1967, pp. 51-55). 

Thurstone's law is a set of equations relating the 
proportion of times any stimulus k is judged greater than 
stimulus j and the discriminal dispersions of the stimuli 
on the psychological continuum. The format of test items 
permits the identification of unique response patterns, a 
result not possible with multiple choice or other similar 
test formats. There is also less investigator bias in 
interpreting the individual's behavior in the test 
Situation. It is the subject himself who identifies 
Stimulus relationships rather than the experimenter 
inferring these associations from the subject's choice of 
answers-satThisTresults infaymore*rehiableoindexnof 
psychological functioning. 

The most important factor in the development and 
construction of the test was the identification of the 
categories of meaning used in the test items. A review 
of research revealed that school children employ a limited 
number of ways of defining words and that these ways show 
qualitative change (Annett, 1959; Berlyne et al., 1963; 
Burns, 1960; Cronbach, 1943; Curti, 1950; Dale et al., 


1960; Feifel and Lorge, 1950; Flavell and Flavell, 1959; 
















a0 ) Jee 
foum antv foveal nati tontst fof ines 
od vam dotnw torte edd nes tmtntin etd 


+ om 


to wed slhedovnenn? .ativeet ‘daedt ont ott ry, 


easoorg efNt aisiqus of boemeeces et vinden 


hetteq e& yd hbsdnsasigset iiomive add odieisee 
.(22=12 saq ,TeeL \yitenaul) med? @ 

eit aniteler enoitarps to tog s at wel- els 
nedd tetsetm bexsbrt ai x euinmicge Yas sania 


Pee oo 
tinumite oft to anotereqeth Lentmtroelb, ent sured au tomite 

a 
emsti.test to Jamto? ‘ent MUA LINGO £0 Igo. snore an ; 


= 


8 antetdedq senogast sping to rotasortednobe 6 vi 


tafimte resto to sotono eiqitinom Atiw ofdtecoe : 
| is 






















oat re 





ni esid <ovaatssoual eeal oals eat oxoxt'T 

sat ent nf <ofvened eo! Canbiwtont ais ant 

esititns hE odw tisemid toot daa ot wn fe 

sotnomitesgxs sit asdt teAdvet eqtttanstite st 

to gotono e'tostdue edd mort sao atoote sean sane 

| to xsbnt eidsifes erom es of saiaia m ote! 

-gaiag ton i 

Bas tnemqoLleveb eat at Toten? er 

eit to noltsoftfinebs sila 2aW ped « 
wotver A Jamedit dead ont a> eri 

hbstini£ s vateln ne thLino Loorloe. D ahah g 


Pry: 
woe eysw ssodt gadi pns abrow sue tel 


dC! ae Je onylzed Reet i ot — 
+» Le 3s efsd HOG oa “ref > 3 ats 
C2Or ilovert baa f ffs rook ore 
j =f 
" vral 


| ra i ve rf 
aT Sai it) 
ie : 
a Mv) 
af! Pins, 





i Wee 


ee a 


67 
Lewinski, 1948; Petty et al., 1968; Russell, 1954; Vinacke, 


1951; and Welch, 1940). These scholars have indicated, in 
general, that concepts develop from simple to complex as 
the individual interacts with his environment in the 
process of maturation. He learns to manipulate more 
abstract symbols and relationships. The way in which the 
individual knows and defines words or concepts follows his 
ability at concept attainment. His definitions move from 
statements about simple characteristics and relationships 
to complex notions of identity and class membership. A 
survey of these findings produced twenty-five discrete 
kinds of logico-semantic relations exhibited in children's 
word definitions. Subsequent.validation procedures and 
results of the pilot studies reduced this number to 
twenty-four. The semantic relations present in the 
categories are the ways in which the meaning of words can 
vary, i.e., the kinds of relations between symbol and 
Significate. The twenty-four categories of meaning 

were as follows: 


1. Synonym. The members of each word pair have exactly 
or very nearly the, same.referent. 


e.g. big - large 
steal - rob 


2. Similarity. The members of each word pair are similar 
through being aligned on some dimension, with the 
referent of the right-hand member occupying a more 
extreme position on this dimension: 


€.fs > small -— tiny. 
hungry - starving 
























ni ,.betraofbat sited eraeloroe oven 


. 
\ 


BB xaLqmoo Be efomie mort coLeveb esqeonot 9 a 
ox 


eft al dnemaotivas afi adiw etosretat £ 
erom sdafuqinem ot eantasl sf sabeniaaiel 
oft dotdw at yaw sAT Leqinenotieler bn eLodmy 
atd ewollot atqssnos to shirow seniteb baw awonnt 8 Fe sub 


iti me 
mort svom enoitinitsh ef dnemetedte Jqeones \ 3. . ‘ 


aginenottelset bis goitairetostano siqmie tuods &: 
S$itnebi te enolton xel ‘qn 


A .qineroedmnen Saar brie mt 
sisroatb svit-yinews beovborq aantBakt: esont to" ye 
'netblino ni bsg tdtrixe enotisist otvnaase-cotgor 2 to ebint? 


rial a Ri 
bas asirubsco%g nottabfilsyv inoupesdee 


ot tedmra eidd besopbet- no fog toLta emis 


end nt jneeerd enotisist oftnsmee eat. 


_ Ye a 


nso ebtow to gnineom eit dotnw at eyew edt pr 


5 


bas Lfodmye neswied enoltsfst To- comb on 


” Y Sw 


anfnssm to esitogssso Seabees 
7 im . 


7 





eisoate svan + ied brow Noss to axoda 
:tnsistet smse” 


a” on ao ee 4 7 
ate ab . bel | ‘ rs 
dox,.— fenrey:) ss Pe Se 

tsiimfe ots sisq Srowioes: a): : 
edt Atiw MoLenemtb é 
stom 8 gnfyqiuoco sesnea f it 
BS Saas: 5 eb it 


2 


68 


3. Superordinate. The left-hand member denotes a common 
class of which the right-hand concept is a member: 


e725 “Di Td” = 6eparrow 
fruit - apple 


4, Coordinate. The members of each pair refer to 
familiar members of a familiar class: 


e.g. chair - table 
beets - peas 


5. Attribute. The right-hand member of each pair refers 
to a quality or attribute generally recognized as 
characterizing the object denoted by the left-hand 
member: 


e.g. lemon = sour 
turtle - slow 


6. Contrast. The members of each word pair refer to 
opposite ends of a continuum: 


eeg. hard = easy 
loud - soft 


7e« Action-of. The right-hand member of each pair is an 
intransitive verb denoting concrete action associated 
with and performed by the agent referred to by the 
left-hand member: 


e.s. cmow= bark 
baby - cry 


8. Action-upon. The left-hand member of each pair is a 
transitive verb denoting a concrete action associated 
with and performed upon the object referred to by the 
right-hand member: 


€.8. Sweep - floor 
throw - ball 


9. Whole-part. The right-hand member of each pair refers 
to a familiar object recognized as an important part 
of a familiar whole denoted by the left-hand member: 


e.g.” bird — wing 
hand = finger 


105 Frart=part. The members of each pair refer to familiar 
objects which are parts of a familiar whole: 


e.g. wall - floor 
arm - head 
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Common use. The right-hand member of each pair 
denotes an object associated with and acted upon by 
the agent referred to by the left-hand member: 


e.g. farmer - tractor 
dog = bone 


Use of. The right-hand member of each unit denotes 
a use made of the left-hand member: 


Qe.f. orange - for eating 
envelope - for putting letters in 


Repetition. The right-hand member of each unit is a 
Tepevition of the concept referred to by=the left- 
hand member: 


eege drink - a drink of water 
tap - a tap on the wall 


Contiguity. The left-hand member of the unit is 
defined by direct concrete interaction of place, 
time or activity with the right-hand member: 


C.Z. apple - grows on a tree 
late = you can see by the clock 


Free association. The members of the unit are free 
associates: 


e.g. carry - heavy 
enjoy - fun 


Connotation. The right-hand member of each pair 
connotes a relationship with the left-hand member: 


CeQs oe TOyadl es strong 
modern = good 


Analysis. The right-hand member is an analysis of 
the left-hand member indicating certain dimensions 
of function of this concept: 


e.g. rule - to control people 
lengthen - make a thing longer 


Synthesis. The right-hand member defines the left- 
hand member by stating its relation with other 
concepts commonly associated with it: 


e.g. acorns - from an oak tree 
bunk = it has two levels 
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19. Extension of a class (Implication). The right-hand 


member of the unit gives examples of concepts to 
Which the left-hand member might refer implying a 
degree of familiarity with the concept: 


e€.g.. bugs - insects and flies 
farming - crops and animals 


20. Denotation in Context. The left-hand member is 
defined by use in context: 


e.g. Sharpen = sharpen the knife till 
it cuts well 
bitten = bitten by a snake 


21. Ostensive Definition. The right-hand member defines 
the left-hand member largely on the basis of experience: 


€.g. tickle = you make someone laugh 
selfish - all for yourself 


22. Generic Definitions. The right-hand member denotes 
the common class to which the left-hand member belongs: 


eeg. Kindle = burn 
cup - dinnerware 


23. Class membership implied. The right-hand phrase 
attempts to bridge the gap between general and 


Specific by wsing phrases such as “a kind of," 
sont roftsonf' bikeca"™: 


€.8- cone = like an ice-cream cone 
stool - like a chair 


24. Intension of a class (Genus et Differentia). 


The right-hand member states the class as well as 
the distinguishing features of the left-hand member:. 


eef. Sipped = drank a little at a time 
notice = see and remember 


The investigator then postulated the presence of a 
semantic space comprised of these kinds of semantic 
relations in the form of dimensions produced when several 
of the above noted semantic relations operate together 
within the individual's cognitive behavior. ‘The kind of 


semantic relations (categories of meaning) and their 
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manner of "clustering" together was postulated to result 
in differing meaning spaces for individuals and 
consequently, differing verbal competencies. 

Examination of the research revealed examples of 
definitions falling under each of the categories. These 
were all selected for use in the SF Test. Since one of 
the drawbacks of a paired comparisons type of instrument 
is the repetition of items being compared, it was decided 
that each category should be represented by twenty-four 
different-examples, thus avoiding the repetition of a 
particular example. =Consequently each pairing of a 
category with another employed a different expression of 
the category. To insure that the four major form classes 
of words (nominals, verbals, adjectivals, adverbals) were 
represented among the test items, words defined as each 
of these parts of speech were included. The classes were 
inctuded according to proportions identified by Fries 
(1952) and adjusted for the age level of the sample. 
Wherever possible definitions were obtained from lists of 
children's definitions (Dale, 1960; Burns, 1960; Feifel 
and Lorge, 1950). Other examples were constructed on the 
Das?s of definigions elicited from children in other 
studies of children's qualitative knowledge of words. 
Table I provides a summary of the distribution of items 
according to part of speech. When all categories were 
filled, they were paired with each other according to the 


sequence 1-2, 2-3, 3-4, etc. This procedure generated 








| we) i) 

ts . Pe Ee a 
‘ [user ot Dbetsluteog saw ahi ‘ us ag soaks 
JiNSesSt oO q ry aii it vides ™ 


bose efavbivipat tot ‘esosqe Bt Bf BOE 
? 


eet onetegmoo fadtev sanenah 




























to es fqmexs. befsever Noresast ent to noe 


77 


geeNT -asitogedso eit to doses rebar anita? en 


is; oe 


to Sno sonte .sReT We st nt sep tot Sequels 


tosuurtent to seqyst enoefragnos ber fag 8 to € = 


bebtosb 2asw git ,bertsaqmoo anted amott to aonsts 
twot-yihews yd. beindastqex od SEGEe 
& to noltitsger sid anibiove ants. coLamaxe tae TST 


s.to aairteg ede yisdnsypsenod -oLquane * afvrent 
to nofeesirqxs nets tt th s bs yolqure ii tees : an 
sepeslo mrot tofam wot edi jets etment of svr08 ta: 
Stew (efedrsi vbs alavisooL be aiaeeee .efantmon de 


Nose 28 heniteb ebrow eared £ taed ots a 


side 

i ae 

» i y 

ied we co ie ree t 
py 


erow eseesfo sAT .bsbulont stew doseqe: oe ree 7 seord 


ag : 


zeinl yd beltidmebt enolitiogot@ oF gatboee F peb 
.ofqmec ont to Level S38 ent 102 peseuths baa. (s 


to atatl mort benistdo stew enoltiatieb s ide: " ryt 


fetis® ;0d0r sree / Oder ated) ae 
c PA. 


edt no bstourtencd sxsw aii 2980 
i 
tonto ni netblino mort it 


| 


4 A a 







»abiow “to oman tac iia, 
emstt to aotdud bed SE ay om 
Sisw aelrozetso oe 


ent oF gatbroses 59100 0 
fei 
eveteaes) erubsoe ow a 





{2 


TABLE I 


CATEGORIES OF MEANING 
DISTRIBUTION OF PARTS OF SPEECH 
OVER FORM CLASS 








Category 
Number Noun Verb Adjective Adverb 
1 a ae 9 
2 3 13 7 
3 fae 
4 23 
n 23 
6 14 9 
7 25 
8 Bo 
9 25 
10 25 
ih 23 
1A 23 
Ls 16 s 2 
14 21 1 1 
15 14 8 by 
16 2 a 
ak’7 en 1 1 
18 a3 
19 29 
20 us 6 
2a 1S 2 6 
Le Ze Ht 
25 19 2 4 1 
24 19 4 
TOTAL a ji 78 16 ier 
PERCENT 56 21 14 8 100 


(rounded) 





© = ed | ny y As 
; 4 

4 ft aie . Ne, 

: ' : Ss A : y at U7 7 

sf “il | yh ait os ; 
















= i) hay ai Dies : a 
‘ h ‘ ) ihe 7 re 
, , 





le at x t 
VES, Naat AM, LL ida é 
aa 1 adeAaT ae mera). 
‘ Ree: 8 . 
OMIMVAIM FO raze iia 
HOMHIS TO STHAT FO ua page Bead 
i? oi 
lid AS Bae Ti era mi ai 
disvbA evitostbA droV ; ° 
Sp. we 


el 


73 
the 276 pairs of items in the test with the results that 


no category appeared always first or last. The test was 
not sectioned but was organized as a single forn. 

The SF Test was untimed and the Ss were allowed to 
work until all had completed the test. Test instructions 
were presented in each test booklet along with sample 
questions and test administrators were instructed to 
discuss these instructions fully with the Ss before 
proceeding. 

Instructions to the administrator were patterned 
upon those used in the California Test of Mental Maturity, 


as this test was also given in the study (see Appendix B). 


Directions to the Student 

ins 18°48 test. to find oub how you look at the 
meanings of words. You will be given many pairs of 
statements made up of words and their meanings. These 
meanings will be of many different kinds. For example, 
some words will be put together with their opposites, 
such as "hot = cold... Others will be matched with single 
words which could take their place, such as "car - 
auvomobilest Still others will be described, such as 
"skill - being able to do something well." There will be 
many other such statements. You will be asked to rank 
each pair of statements depending on how well you think 
the words on the left are described. These pairs are to 
be ranked by filling in the space on the answer sheet 


that stands for the word or statement you think is closer 
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in meaning to the word it describes and leaving blank the 
Space that stands for the word or statement you think is 
not as close. There is no one best way to answer these 
questions. We simply want to see what you think are the 
best ways of giving meanings of words. Remember you are 
to compare the different ways you can give meanings for 
words. Do not worry whether the word has a complete 
meaning since each word is described ina different way. 
Think only of the kind of meaning given for each word 
and choose the one which is nearer what you think the 
word means in each pair of statements. 

Here is an example of what one ranking might look 
Like; 
TEST 

1. 2.985 S bic - large 

b. ___—s cone - like an ice-cream cone 

ANSWER SHEET 

Ls 








Be sure to carefully fill in only one space for each 


question. 


Sample 

You will be asked to do this test by placing marks 
on answer sheets. Here are some questions for you to use 
in practicing the marking of the answer sheets. Your 


teacher will check your marking. 
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$ousa,. unwashed - dirty (1) 
De yell - scream (2) 
eo ta. moving = stepping ( 3) 
4 poppy - daisy (4) 
51. a. __ horseshoe - hard ( 5) 
b. ____—s-rejoice = feel sad (6) 
52tinas amaze - you amaze me (13) 
im; cowhide = comes from cattle (14) 
104 .deay satisfy - to fill the wishes of (17) 
someone 
iG skull = bones and skeleton (19) 
LO2y war travel = when you go someplace (21) 
be better = goodness ee) 
ANSWER SHEET 
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Vocabulary Control 


Words used in the test were controlled in respect 
to difficulty. Two basic sources of children's vocabulary 
(Thorndike and Lorge, 1959) and Children's Knowledge of 
Words (Dale et al., 1960). Only those words in the 
Thorndike and Lorge list having a word count of twenty 
to AA inclusive were considered suitable while only the 
grade four words were used in the Dale list. In the 
spring of the year when the major study was conducted 
most of the students in grades five and eight should have 


been able to read easily all the items in the test. 
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The Thorndike and Lorge word list was selected 
because it was based upon a count of words in the reading 
material to which students are exposed. Since much of a 
Student's knowledge of words comes from his experiences 
with them in written form, it was considered appropriate 
for this study to choose a list compiled from such 
Writings. The Dale list was chosen because it contained 
words of current usage by children and, more importantly, 
the definitions of these words as given by the children. 

Certain limitations of the Thorndike and Lorge 
list were noted. The original edition was published in 
1944 and although it underwent its third printing in 
1959, no further revision appears to have been made. 
Thus, many definitions were not used in the test items 
because they were not included in the list. The problem 
of recency of usage was overcome, in part, by use of the 
Dale list, a more recent compilation of children's 
vocabulary. Also, since the nature of the test did not 
demand a broad sampling of vocabulary because it was 
concerned with identifying the kinds of semantic relations 
existing between word and referent, words of common usage 


were considered adequate. 


Validation of Test Categories and Items 

To aid in determining the content validity of the 
SF Test, both the categories and the items comprising 
the test were examined by independent judges. In examin- 


ing the categories of meaning, five judges were employed, 
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all possessing the equivalent of a bachelor's degree or 
better in terms of professional qualifications. The 
extent of agreement among judges and between judges and 
the investigator ranged from .80 to .95 on all but one 
category when judges were set the task of classifying 
items in five categories of meaning at one time. Five 
logical groupings of categories were established for 
purposes of validating test materials. These were the: 
1) similarity group, €.8-, Synonym and similarity 
categories: (2) relation group, e.g., co-ordinate and 
attribute categories; (3) action group, e.g., action- 
upon and action-of categories; (4) explanation group, 
C.8., explanation and contiguity categories: (5) class- 
membership group, e.g., extension of a class and generic 
definition categories. Judges, given the 120 items for 
the five categories, i.e., twenty-four equivalent items 
per category, were asked to place the items in the appro- 
priate categories. The category showing least agreement, 
explanation, was later dropped from the test. All items 
were classified under one or another of the twenty-four 
existing categories indicating the inclusiveness of the 
meaning categories selected. On the basis of this 
exercise and the research evidence cited above (Annett, 
1959; Burns, 1960; Feifel and Lorge, 1950; Flavell, 1959) 
the investigator concluded that these categories represent 
an adequate sample of the universe of types of meaning 


responses. 
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To determine the adequacy of the twenty-three 
items falling under each category in terms of their 
Suitability as exemplars of that type of definition as 
well as their suitability relative to their familiarity 
for children of this age group, judges examined the lists 
making up the test materials. The five students of a 
doctoral course in reading at the University of Alberta 
judged the 276 items on the basis of the criteria noted 
above. The examination resulted in a number of changes 
to the items, the final result being as exhibited in 
Appendix B. Changes suggested were basically of three 
kinds: (1) choosing words more familiar to Alberta 
children, e.gs,\ bird. - robin rather than bird - sparrow 
and oats - wheat rather than corn - wheat; (2) choosing 
more common exemplars of the semantic relation in the 
category, €.&., cones = from a pine rather than acorns - 
from an oak tree and horse = for riding rather than 
inkwell - for holding ink: (3) removing instances of 
duplication of items in a category. 

A further determinant of validity were the results 
of the pilot study, a summary of which follows. This 
study produced evidence upholding the thesis of a multi- 
dimensional meaning space varying in its dimensions as 
certain meaning related variables were altered. This 
evidence was considered sufficiently supportive of the 
theoretical position to warrant the investigation reported 


In this. diesertation. 
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A pilot study to investigate the validity of the 
theoretical position, test format, and analytical 
techniques as well as the reliability of test results 


was carried out during the spring of 1969. 


Sample 
The sample was drawn from all grade IV, V and VI 


Students at the East Elementary School in Leduc, Alberta. 
Eighty-four subjects comprising ninety-one percent of 

the population of children in these grades at this school 
were tested. The characteristics of this sample are 


analyzed in Table il; 


Procedure 

To meet the purposes of this pilot study which 
were to examine the suitability of test format and to 
establish validity of the instrument on a limited scale, 
groups of subjects similar to the eventual target 
population were tested under experimental conditions 
consisting of a regular classroom setting. Each class 
of students took the test in half-hour sittings extending 
over a period of time sufficient for completion of the 
task. Most subjects completed the test in less than sixty 
minutes. 

Responses were scored by means of the IBM Optical 
Mark Scorer in the Department of Educational Research 


Services of the Faculty of Education at the University 
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of Alberta. In addition to analysis by multidimensional 

scaling using both group and individual differences 

models which provided the principal source of evidence 

for the identification of dimensions, selected statistical 

tests were employed to provide evidence regarding the 

validity and reliability of the instrument. 
Cross-validation of the instrument was performed 

by splitting experimental groups and examining results 


thereby obtained. 


Results 

Table III shows loadings on six dimensions of 
the final configuration of the multidimensional scaling 
procedure’ for Grades IV, V, and VI. 

Considering the categories contributing to 
dimensions for each grade group and the loadings on 
categories, the dimensions have been identified as 


follows in Table IV: 


TABLE IV 


DIMENSION DESIGNATION 
FOR THE MULTIDIMENSIONAL SCALING PROCEDURE 
ON THE SEMANTIC FEATURES TEST - GRADES IV, V, & VI 


Dimension 

Number EV V Vi 
2 Similarity Class-Action Il Class Implied 
va Comparison Relation II Relation III 
#, Example Experience Association II 
4 Relation I Association I Generic 
5 Analysis I Analysis II Class-Action II 
6 Class- Class-Action Class-Purpose 

Association 


1 this technique is discussed in Ch. IV, "Experimental Design" 
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It was decided, on the basis of their stress value and 
psychological characteristics, that six dimensions 
meaningfully and adequately defined the meaning space 

of each group. Kruskal (1964, p. 3) considers stress 
(goodness of fit) of 0.10 to 0.20 to be "fair" and since 
no "elbow" (Kruskal, 1964, p. 16) appeared in the stress 
value for dimensions a level of 0.16 was considered 
Satisfactory in explaining group meaning space. Test 
data were also subjected to statistical tests. Evidence 
from these tests and the high stress level were 
considered to indicate the absence of a single, common 
meaning space for children in each group. This suggested 
that wide variations existed within each grade. 

The dimensions structure for each group (Table III) 
and their designations (Table IV) showed that there was 
relatively little variation in the nature of meaning 
Space between grade groups. This was confirmed by the 
Factor Match Test. Subjects at this level appeared 
generally to use Similar strategies in determining word 
meaning although a qualitative change was evident. (See 
Appendix C). 

Results of the cross-validation were consistent 
With expectations. (Appendix C) There was generally more 
agreement on dimensions within grade level than between 
grade levels although this difference was not striking 
which reinforced the contention that there were marked 


individual differences within groups. Furthermore, it 
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Suggested again that children within this age range 
have similar kinds of meaning space. 

The Individual Differences Model (Tucker and 
Messick, 1963) identified eighteen "Idealized Indi- 
viduals" in the three classes. Of the eighteen view= 
points identified, there were five present in Grade IV, 
Six in Grade V, and seven in Grade VI. Table V shows 
loadings on dimensions for Individual 2 in Grade IV 
and Individual 7 in Grade VI. Table VI summarizes the 
nature of meaning space and certain pertinent character- 
istics of the "Idealized Individuals." 

Table VII shows the means and reliability 
obtained through an item analysis of the subjects! 
responses when the key used was provided by the 
responses of a teacher in the experimental school. 

The purpose of this analysis was to obtain some index 
of the degree to which children's responses approach 
those of an adult. The data indicated a nonsignificant 
difference (p=.20 between Grade IV and Grade VI) 
between the means of the three groups. The subjects 
did not appear to vary significantly as grade groups 

in terms of approaching the adult responses. Finally, 
the KR=20 being high showed that the test measured 
word meaning reliably. 

In Table VIII the Friedman analysis on the fre- 


quency of choice of categories provided evidence that 
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TABLE VI 
A 


MEANING DIMENSIONS AND PERSONAL CHARACTERISTICS 
FOR IDEALIZED INDIVIDUAL NUMBER 2 GRADE IV 





Dimension Dimension Characteristics of Idealized 
Number Designation Individual 



















1 Comparison 109 

2 Example Age - 9.3 years 
3 Experience Sex - Male 

4 Use Place of 

5 Association Residence - Urban 

6 Relation I 


Stress 0.131 


MEANING DIMENSIONS AND PERSONAL CHARACTERISTICS 
FOR IDEALIZED INDIVIDUAL NUMBER 7 GRADE VI 

















Characteristics of Idealized 
Individual 


Dimension 
Designation 


Dimension 
Number 











b Description toa. 100 

2 Class Implied Age = ieec youre 
is Relation II Sex - Female 

4 Experience Place of 

5 Similarity Residence - Urban 

6 Association 


et) 


Stress 0.123 
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TABLE VII 


ITEM ANALYSIS - SELECTED STATISTICS 
THE SEMANTIC FEATURES TEST 


Oe ean @ Test Vatieice KEO20 Reliability 
4 155.75 429,83 . 8884 
5 19s 59 Ths oS ~8582 
6 160.96 351,50 ~B642 
TABLE VIII 


FRIEDMAN ANALYSIS BETWEEN VARIABLES 
AND KENDALL COEFFICIENT OF CONCORDANCE (W) 
ON THE SEMANTIC FEATURES TEST CATEGORY FREQUENCIES 


Grade Chi Square D Kendall (W) p 
4 The Le a euuy ar 1 O04 
5 2014 39 001 0.292 ~001 


6 1 ep ~001 0.293 ~O001 
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there were significant differences among the categories 

of meaning forming the elements of the test. In addition, 
Kendall's (W) showed that the subjects in each group came 
from the same population, i.e., there is significant 
agreement among individuals in the use of categories. 

The Kruskal-Wallis analysis of variance of 
category frequencies, Table IX, showed four of the cate= 
gories were ranked significantly differently by the three 
groups (p#.05) while the remainder did not achieve 
significance (Chi Square required for significance at 
p=.05 = 5699). Kendall's (W) (0.229) shows a significant 


agreement among subjects considered as a total group. 


Discussion 

The dimensions which were identified in analysis 
of the data were not entirely as predicted. Relatively 
distinctive kinds of meaning space or strategies of 
Signification were postulated for different grades. The 
data gave evidence of relatively congruent kinds of 
meaning space between groups but also indicated 
presence of considerable variation within groups. Indi- 
Viduals appeared to develop their meaning space in highly 
idiosyncratic ways influenced apparently by environmental 
and ontogenetic factors. This was also seen in the 
results of the item analysis which showed the three groups 
having almost identical means and a nonsignificant 
difference among groups in test variance or spread. 


Kendall's (W) supported the contention that there was some 
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within-group variation in response. 

Results of the Kruskal-Wallis Analysis of Variance 
provided valuable evidence in the analysis of dimensions 
withdrawn from the data. This test showed that the four 
variables which were used significantly differently 
between groups were the synonym, attribute, action-of, 
and generic definition categories. These categories are 
highly important in the individual's ability to attribute 
mature, complex meanings to words such as the concept of 
class membership. It is these types of semantic relations 
that other investigators have found to provide the 
qualitative difference between kinds of meanings indi- 
viduals give to words (Burns, 1960; Feifel and Lorge, 
1950; Annett, 1959). 

Labelling of dimensions was done with considerable 
tentativeness considering in each case the loading of 
meaning categories on dimensions as well as the psycho- 
logical processes inherent within them and their 
relationships with each other. Ten distinct dimensions 
emerged for the three groups. Eight other dimensions 
were identified which were common to at least two groups 
of Ss. These appeared to be variants of more general 
dimensions. The composition of each dimension for each 
group is depicted in Table BEE . As noted previously, 
there was a certain lack of consistency in the emergence 
of high loading elements on these dimensions although 


generally the results were congruent with studies wherein 
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the investigator classified definition responses elicited 
from students into what were considered to be an inclusive 
and exclusive set of categories (Feifel and Lorge, 1950; 
Burns, 1960). 

The lack of marked variation in dimensions between 
groups appeared to be in part an artifact of the data 
analysis program which blends individual meaning spaces 
together in deriving the average structure for each group. 
The main attributes of the spaces thus appeared essential- 
ly identical since individual differences were largely 
obliterated. 

Also, it appeared that the characteristics of 
children's cognitive organization may be such that 
Subjects within the experimental age range operate 
generally at a common level. The mean ages of subjects 
Within the sample were between 9.0 and 11.75 years, highly 
Significant in terms of Piaget's stage theory of mental 
development (Inhelder and Piaget, 1958, 1964; Inhelder, 
1962). This age group falls within Piaget's concrete 
operations stage. 

At the concrete level of operations the child's 
thinking is governed by some of the rules of logic but 
is still restricted when compared to the level of formal 
operations. His thinking does not possess complete 
generality (Le Francois, 1967, p. 169). His thinking 
deals with real and visible objects or those capable of 


evocation. While his thinking deals with classes, it does 
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not take into account the product of these classes. 

In examining the dimensions which were identified 
in analysis it became apparent that these subjects were 
cognizant of the value of a class membership type of 
definition. It was also evident that these children used 
the more mature concept of definition by class membership 
and the generic definition with varying degrees of 
effectiveness. Younger children tended to possess 
dimensions of meaning which were less logically consistent. 
For example, Grade IV children distributed categories 
representing a class membership type of definition among 
all dimensions while Grade VI children grouped these 
categories into two or three dimensions. This was also 
true of other categories of meaning and semantic relation- 
Ships such as the action category. Flavell (1963, p. 204) 
has pointed out that: 

Just as the various content areas resist a single, 
once-for-all structuring by the concrete-operational 
child, so his various cognitive structures -- 
adequate though they may be in their own separate 
domains =-- fail to combine into the unified 

whole necessary to manage certain complex tasks. 

Vinacke (1952) and Ausubel (1963) state that with 
maturation and experience children tend to demonstrate 
increasing ability to comprehend and manipulate abstract 
verbal symbols and to infer the properties of objects from 
their class membership rather than from direct sensory 
experience. Also, they cite evidence that concepts and 


meanings vary in the consistency or adequacy of their 


organization for different individuals. Welch and Long 
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93 
(1940, 1942) contend that children's conceptual activity 


develops from simple to complex and concepts organize 
themselves into hierarchies of levels. 

The data from this study supported these positions 
in that there was a gradual increase in the quality of 
meaning dimensions with increase in age although the 
experimental sample appeared to be generally functioning 
at the same level. Feifel and Lorge (1950), Annett 
(1959), and Burns (1960) have shown that certain ways of 
defining words are associated with greater efficiency and 
competence in verbal behavior. Results of the individual 
differences model were more indicative of such variations 
in meaning space than the group model. 

Idealized viewpoints showed marked qualitative 
variations in the nature of meaning dimensions. The 
personal characteristics of these "composite" individuals 
were derived by averaging the characteristics of the 
constituent persons. Idealized Individual 2 in Grade IV, 
a boy living in town, appeared to have a relatively 
immature, highly concrete meaning space. He looked for 
meanings through experience, use, example, and other such 
concrete, perception-bound processes (Table VI, A). His 
Strategies of signification would limit him to perceiving 
and comprehending ineritr abayely Simple, immediate, and 
superficial kinds of meanings in concepts and would 
probably prevent his understanding higher order (abstract) 


relationships or solving problems having such relationships, 
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aS in literature or social studies. 

Individual 7 in Grade VI showed a different sort 
of competence. This individual, a girl living in town, 
had begun to develop more inclusive and abstract 
dimensions such as "Class Implied" and "Relation IL" 
which involved the class membership concept (Table VI, B). 
By applying these dimensions of meaning, this individual 
Should have been able to perceive higher order relation- 
Ships enabling her to manipulate concepts not having 
direct sensory referents such as the idea of tragedy or 
types of humor in literature. 

The relative congruence of dimensions between 
grade groups as evidenced by the Factor Match Test could 
be attributed to the common stage characteristic of the 
sample. The lack of greater congruence within grades in 
the cross-validation procedures could also be attributed 
to the above factor since there appeared to be at least 
as great within group variations as there were between 
group variations. A greater age spread could be assumed 
to show greater between group differences. 

Turning to the validation of the instrument, in 
examining the content validity of the Semantic Features 
Test the investigator had five qualified judges (public 
school teachers) classify test items into the twenty- 
four categories of meaning used in the test. Agreement 
among judges and between judges and the author ranged 


from .80 to .95. All items were classified under one or 
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another of the existing categories indicating the 
inclusiveness of the categories selected. 

Matters relating to construct validity of the 
test have been noted in the "Results" section above. 
These data indicated general confirmation of the theo- 
retical position and the assumption upon which the 
test was constructed. The Friedman Test provided 
evidence that the variables constituting the test 
measured differing aspects of meaning thus providing 
Support for the contention that the instrument samples 
broadly from the ways in which word meaning can vary. 

In addition the KR-20 values obtained in the item 
analysis, being an index of internal consistency, showed 
that the test measured the attribute of meaning reliably 
(Ferguson, 1966, p. 379). 

The instrument, therefore, appeared to be suitable 
for identifying and delineating the dimensions of meaning 
space of children both in terms of a general structure of 
meaning for groups and for individuals within these 
groups. The test, it was seen, was sensitive to small 
changes in cognitive organization. These changes were 
reflected in the meaning dimensions obtained through 
multidimensional scaling. Emergence of dimensions differ- 
ing qualitatively with variation in such meaning related 
factors as intelligence, age, and experiential history 
confirmed the contention that individuals develop 


differential strategies of ascribing meaning to verbal 
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Stimuli and that these "processes of signification" could 
be mapped to produce an index of the "meaning of meaning" 


Lor andividualss 


Test Reliability 
To determine the reliability of the test a 


comparison over time was made aS well as obtaining a 
Kuder-Richardson estimate of internal consistency. The 
Stability of the test was measured by the process of 
retesting the pilot study sample. A random sample of 
Subjects from the pilot study repeated the test after a 
period of approximately one and one-half months. 
Responses were correlated using the variance interpreta- 
tion of the correlation coefficient (Ferguson, 1966, 

p. 126). For the thirty-eight subjects involved in the 
wabbast the percentage of times the same response was 
made was determined and then converted to a reliability 
coefficient. The range in correlations between tests 
for individuals was +67 to .82 with a mean of 173. The 
correlations, while not extremely high, are considered 
adequate since the test is designed to measure a changing 
characteristic. Response fluctuations over short periods 
are normal and a fairly substantial change over a period 
of a month or more was expected. In fact, "in some 
instances ... a low retest stability over a substantial 
period merely reflects true trait fluctuation and hence 
indicates desired validity" (French and Michael, 1966, 


pe 31). On the basis of this evidence, the SF Test was 
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considered to possess a sufficient degree of reliability 


Eo serve a diagnostic function. 


SUMMARY 


A new test of verbal ability, the Semantic Features 
Test, was constructed to determine the individual's 
ability to process words. This ability was defined in the 
form of dimensions of meaning comprised of certain logico- 
semantic relations found to exist in children's vocab- 
ularies. The twenty-four categories of meaning used in 
the test expressed these relations and formed the basic 
elements of the test which had a paired comparisons format. 

The pilot study established the reliability of 
the test as well as providing preliminary data on the 
validity of its theoretical basis and format. Appropriate 


analytical techniques were also examined. 
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CHAPTER V 


I. EXPERIMENTAL DESIGN 


The research design employed in this study was a 
treatment by subjects plan. Treatment was the Semantic 
Features Test designed to index the dimensions of 
children's meaning space. Major purposes of the study 
were to investigate the concept of semantic space and 
examine the validity and reliability of the experimental 


vocabulary test. 


Lt. THE SAMPLE 


The experimental sample was selected to be 
representative of the target student population in 
Alberta. This selection was made on the basis of the 
following criteria: 

1. Proportional representation according to population 
Sitiroactacturban,r small. town, rurale 

2e Proportional representation according to sex and age 
in grades V and VIII, the two grades under investigation. 
These grades were chosen since the pilot study indicated 
relatively small differences between Grades IV, V, and 
VI. 

Population strata according to place of residence 
were defined as follows for this study. An urban centre 


is a community of 19,000 or more peopie; a small town, +a 
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community of 1,000 to 19,000 people; and a rural area of 
less than 1,000 people (Queen's Printer, 1967). The 
latest census data available for Alberta (Queen's 
Printer, 1967) classified 52 percent of the population 
as urban residents, 12 percent as small town residents, 
and 36 percent as rural residents. 

Distribution by sex in Grade V and VIII was found 
to be 53 percent boys and 47 percent Bie aes Age was 
considered to be randomly distributed within each grade 


group as a result of compulsory attendance regulations. 


selection of Subjects 

To provide a stratified random sample represent- 
ative population centres were chosen according to the 
criteria set down. Three communities in central Alberta 
were selected by the investigator in consultation with 
the Alberta Department of Education's consultant for 
elementary education in the area. Ten schools within 
these communities were selected by school officials upon 
the criteria of the school's being representative of each 
type of population stratum, i.e., urban, small town, and 
rural. Also considered was the willingness of school 
personnel to cooperate in the study. Depending upon the 
size of the school, either the total population in grades 
five and eight or the students in a randomly selected room 
in the school were selected for study. A total of 434 
individuals received the treatment. 


1 Figures obtained from the Department of Education, 
Province of Alberta, Master Enrolment Table, October, 1968. 
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Final Sample 
Upon return of the completed tests, the final 

Sample was selected on the basis of the proportions 
Specified in the criteria for selection. Table X analyses 
this sample. A small number of Ss had not completed both 
the Semantic Features Test and the California Test of 
Mental Maturity and were deleted from the sample. From 
the remaining students, the final sample was selected on 
the basis of the criteria of representation in the total 
population according to place of residence, i.e., 52 per- 
cent urban, 12 percent small town, and 36 percent rural. 
Subsequent to these adjustments, 266 students remained 


in the sample. 


ITI. DATA COLLECTED 


Semantic Features Test Data 

The Semantic Features Test was designed and con- 
structed to obtain data about children's meaning space as 
outlined in Chapter IV. Ss selected one element of a pair 
of semantic relations in each of 276 items on the test. 
The data indicated the importance of certain semantic 


relations in the Ss semantic behavior. 


California Test of Mental Maturity Data 
Since the major purpose of the study was to 
validate both the theory and the test used in the study 


a Standardized test was used for purposes of comparison. 
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TABLE X 


THE EXPERIMENTAL SAMPLE 


GRADE V & VIII 


Percent of Total 52% 


SUBJECTS (N = 


Stratum Boys Girls Boys 
Japa ggtions azput hishes 
Small Town 9 8 8 
Rural 24 24 24 
Sub Totals 69 64 69 
Totals 433 


48% 52% 


266) 


Grade Eight _ 


Girls 


133 


32 


23 


64 


48% 


95 


266 


266 
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The test selected was the California Test of Mental 


Maturity Short Form, Levels 2 and 3. This test was 
Originally based on a psychological analysis of the 
operations involved in the Stanford-Binet scale (Sullivan, 
in Horrocks, 1964, p. 24). The short form of the CTMM 
contains seven subtests grouped under four major factors 
of mental functioning. In speaking of the factors 
measured by the CTMM, its authors state; 

It is important to note that these were 

wpSyonoLozical ractors" +or°*los?cabPconstructs 

based on assumptions about higher mental 

processes; €.8., numerical reasoning, rather 

than the mathematical factors of a factor 

Pasay tackmethod .2.°(Sullivan.etualse, 1957). 
This feature of the test made it desirable for the present 
study since the investigator also postulated certain 
"psychological factors" or dimensions defining an indi- 
vidual's meaning space. The relationship between subjects! 
responses on the two instruments, the CTMM and the SF Test, 
were thus considered to be important in interpreting the 
results of the new test. 

While there has been criticism of the CTMM use of 
the term "factors" for components not arrived at by means 
of factor analysis, CTMM authors do state: 

eee factor studies have demonstrated that 
about the same number of mathematical factors 
of essentially the same content is necessary 
to explain each of the ... levels of the 
O. Teves  (Swldsvansetialis,¢ 11957.) 
In fact, the 1963 revision based on "... Factor analysis 


by the Thurstone centroid method produced four discrete 


factors which form major interpretive units of the 1963 
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Short-Form" (Sullivan et al., 1963). 


Concerning validity of the CTMM, intercorrelations 
With other tests: 
ese range from a highly satisfactory .88 with 
the Stanford-Binet to a low of .39 with the 
non-verbal SRA. These correlations would 
appear to indicate that the CTMM would act as 
a useful substitute at higher levels ... [for 
individual tests] (Horrocks, 1964, p. 248). 
Horrocks adds that correlations between language and non- 
language scores of the CTMM provide adequate "... reason 
to assume that the two sections are tapping somewhat 
different domains of intellectual functioning" (1964, 
p. 249). 
Taking both the advantages and the weaknesses of 
the CTMM into consideration, the investigator chose that 
test for administration since no more adequate group test 


of verbal and/or intellectual functioning similar to the 


SF Test was available. 


Place of Residence 

An important variable in language arts investiga- 
tion.is population. strate’ of Ss (Robertson,..1966) «Data 
on, place of residence; urban, small town, and rural of 
children in the sample was collected at the time of 
testing. These data were used in obtaining the final 
sample according to the proportions previously established 


for Alberta's population strata. 


Sex of Subjects 


School census data indicated that the number of 
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boys was greater than the number of girls. This informa- 
tion was used in determining the composition of the final 


Sample, 


Socio-economic Status 

Am influential factor in children's vocabulary is 
their socio-economic status (Russell, 1954, p. 365). An 
index of this factor was obtained through the identifi- 
cation of the oséupation of the parents and interpreted 
according to the Occupational Class Scale (Blishen, 1968). 
During the testing session, the father's and the mother's 
occupations were recorded. Socio-economic status data 
were used in describing the nature of the idealized 
individuals. This information suggested the operation of 


SES in semantic development. 


Age of Subjects 

The age of Ss were recorded at the time of testing. 
Age ranges were: Grade V - 10 to 12 years and Grade VIII 
- 13 to 15 years. The influence of age upon semantic 
Space was examined in the Individual Differences Model, 


Multidimensional Scaling. 


IV. PROCEDURES FOR COLLECTION OF DATA 


Since the greater proportion of the population of 
Alberta is concentrated in the north central area of the 
province, a small city in this region was considered to be 


representative of an urban setting in Alberta. Three 
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elementary and three junior high schools were selected 

by school officials on the basis of their representative- 
ness of such schools in the city. The choices were 
restricted by the desire of school personnel to participate 
in the study. A Single room was chosen in each of the 
schools to conduct the testing. 

Upon the advice of the Elementary Education 
Consultant of the Alberta Department of Education stationed 
in central Alberta, two small towns were selected as the 
Small town sample. Subjects were selected from the total 
Grade V and VIII population in the schools. 

Similarly two centralized schools in a rural 
setting were selected to represent the rural population. 
Inteacnh ccase'pralbistudents were tested. 

The collection of the data extended over the period 
May 12 to May 23, 1969. In each classroom children were 
given the tests by their teacher to maintain a normal 


classroom atmosphere. 


V. TREATMENT OF THE DATA 


The subjects! answers on both the Semantic Features 
Test and the California Test.of Mental Maturity were 
Scored by the Optical Mark Scorer. 

Statistical analysis was carried out using the 
facilities of the Division of Educational Research 


Services of the University of Alberta, Edmonton. 
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Multidimensional Scaling 


Scale values were assigned to each stimulus 
(category of meaning) on the basis of the proportion of 
times each of the stimuli is preferred to each of the 
other stimuli when the stimuli are presented two ata 
time (Torgerson, 1958). Subsequently, the proportions 
of times each preference was made was used to compute 
the location of n points in an m dimensional space, such 
that the Bice anwes between the points are monotonically 
related to the experimentally determined dissimilarities 
between pairs of points (Kruskal, 1964(b). An individual 
differences model was then used to determine the number 
of idealized individuals (Tucker and Messick, 1963). 
Dimensions were. also identified for these "individuals." 
This analysis identified the dimension of meaning space 


of the subjects indicating the differing strategies used 


in signification. 


Factor Matching 
The Ahmavaara Factor Match Test was used to 
determine the congruence of the dimension patterns 


obtained .(Ahmavaara, 1954). 


Item Analysis 


Using the responses of a teacher in one of the 
experimental schools as the key, an item analysis was 
conducted to determine the extent to which the subjects' 


responses approximated those of an adult. The test 
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reliability, using the Kuder-Richardson 20 formula, was 


also computed (Ferguson, 1966, pp. 379-380). 


Analysis of Variance 

An analysis of variance on the CTMM scores was 
conducted to determine the significance of differences 
in responses between idealized individuals. An analysis 
of variance using non-parametric statistics was applied 
to responses on the SF fest to determine the significance 
of differences between experimental groups and within 


each experimental group. 


Using all the subjects within each group (N = 133 
& 133) correlations were determined between the frequency 
of choice (out of a possible 24) with the proportion of 
correct responses on the CTMM. This procedure showed the 


relationship between components of the two tests. 


Factor Analysis with Oblique Rotation 

A principal-axes factor analysis and Promax 
rotation were conducted on the data of the SF Test to 
determine the comparability of factor patterns of this 


technique with that of multidimensional scaling. 


SUMMARY 


In the :treatment by subjects research design for 


this study, the treatment was the Semantic Features Test 
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and the subjects were 266 children, a stratified random 
Sampling from students in grades V and VIII, in urban, 
small town and rural Alberta schools. 

Data were collected from the SF Test and the CTMM. 
The age and sex of subjects were recorded as was parental 
occupation. 

The data produced by the tests were subjected to 
appropriate statistical treatment involving paired compar- 
isons scaling, multidimensional scaling, factor matching, 
analysis of variance, computations of correlations, and 
principal-axes factor analysis with oblique rotation. 

The use of randomized sampling procedures and the 
Statistical treatment of data were used to control the 


variables in the study. 
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CHAPTER VI 


FINDINGS: METHODOLOGY 


The purpose of this chapter is to present the 
findings of the analysis of the data pertaining to the 
operation of the Semantic Features Test. The main 
sections are: analysis of test characteristics, con- 
ducated to obtain information upon reliability and 
validity of the test; correlations of the Semantic 
Features Test and the California Test of Mental Maturity 
to further examine test validity; and factor analysis 
With oblique rotation to examine the suitability of the 
mathematical model underlying the multidimensional 


analysis. 


a ANALYSIS OF TEST CHARACTERISTICS 


Test Mean and Reliability 


An item analysis was performed upon the data to 
obtain information about test reliability and the test 
mean. Table XI shows the results of an item analysis 
when the key for scoring was provided by the responses 
Of7a seacheriinerne pilot etuay school.” This ~indivrdual 
was considered to provide one typical adult response. 
Operating on the assumption of growth in semantic com- 
petence (Burns, 1960; Feifel and Lorge, 1950) the change 


in test mean was considered to indicate development in 
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verbal ability. Although variations will exist among 
adults as well as children, the responses of a teacher 
were considered representative of one kind of adult 


competence. 


TABLE XI 
ITEM ANALYSIS = SELECTED STATISTICS 
THE SEMANTIC FEATURES TEST 


Grade Test Mean Test Variance KR=-20 Reliability 


5 Loos OF SU 5.2 0.8038 
8 162.47 324.65 0.6329 


aDifference between means significant p = .025 
(one-tailed test). 

These data indicated an acceptable level of 
internal consistency. The Kuder-Richardson Formula 20 
Statistic showed that the test measures word meaning 
reliably. Further, the significant increase in the test 
mean from grade five to grade eight was indicative of 
the anticipated developmental characteristic of children's 
Semantic competence. It also pointed to the diagnostic 
potential of this test. The sensitivity of the test to 
qualitative changes in language ability suggested its 
possible use in identifying the level of functioning of 
groups and individuals. The test variance indicated that 
variations occurred to a considerable degree among 
individuals in both groups. 


The level of significance of differences, p = .025, 
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was not remarkably high. This was in part an artifact 

of the statistical procedures employed. In the item 
analysis all subjects were grouped together producing 

an average value for each group. The high variance 
present within groups attested to the presence of con- 
Siderable individual variation. Thus, the averaging 
procedure camouflaged much of the variation that existed. 
The use of the SF test as a diagnostic tool would,. 
therefore, be dependent upon its ability to identify these 
individual variations and the cost of implementing changes 


Within the educational program. 


Two Way Analysis of Variance - Repeated Measures 

To determine the relationship between responses on 
categories in the two treatment groups, a two-factor 
analysis of variance, grade by category of meaning, with 
repeated measures on factor "B", categories of meaning, 
was carried out. This test was employed to provide 
additional evidence upon the differences revealed by the 
item analysis procedure. Total responses in each category 
of meaning were assumed to represent an interval scale of 
measure. Table XII presents the results of this test. 

The highly significant interaction (p = .00000) 
pointed to the great variation in use of particular 
categories of meaning by the two treatment groups. This 
Statistic justified the identification of a unique meaning 
Space for each group. Subsequent to the identification 


of interactions an analysis of simple main effects, 
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employing nonparametric statistics, was conducted. This 


analysis is reported in the following section. 


Analysis of Variance Using Nonparametric Tests 


The Friedman analysis, analogous to a two-way 
analysis of variance, was conducted to determine whether 
the twenty-four categories of meaning were used different- 
ly by the treatment groups. The Kendall Coefficient of 
Concordance was also Sptaineet to test the degree of 
agreement about use of categories among the subjects. A 
One-way analysis of variance, the Kruskal-Wallis test, 
was conducted between Grades V and VIII on each category 
to determine the degree to which individual categories 
are used. Since the original data were on an ordinal 
Scale of measurement, nonparametric tests were used. 
Tables XIII and XIV present the results of these two 
analyses. 

The Friedman test, Table XIII, provided evidence 
that there were significant differences in the frequency 
with which individuals in each grade used the twenty-four 
categories of meaning. Subjects in each treatment group 
used the meaning categories purposefully; their choices 
were not made randomly. Kendall's W showed that the 
students in each grade used individual categories with 
Similar, frequency. This statistic measured the extent of 
the association among the choices of individuals. The 
Significant value of W suggested that the subjects were 


applying essentially the same standard in using the 
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TABLE Xia tT 


FRIEDMAN ANALYSIS BETWEEN VARIABLES 
AND KENDALL COEFFICIENT OF CONCORDANCE (W) 
USING FREQUENCY OF RESPONSE IN CATEGORIES OF MEANING 








Grade Chi Square p Kendall W p 


2) PoIeor 3 — 2001 OR256 ~001 
8 1224, 339 Pye ue 0.400 -OO01 


TABLE XIV 


KRUSKAL-WALLIS ANALYSIS OF VARIANCE 
USING FREQUENCY OF RESPONSE IN CATEGORIES OF MEANING 


Sums of Ranks 


Variable Hi Relationship between Grades 
Synonym 1-3 5 Frkateie Derg 
Sak im ey L.Uoo 

Superordinate 0.060 

Coordinate OR eee 

Attribute 1.045 

Contrast 0.714 

Action-of Oeeot 

Action-upon B26 
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Common=-use O2:50'5 

Use-of D.2 28 

Repetition ter Loree adae 
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Association 5.247% 5< 8 
Connotation 9.7 20** Pod 19 
Analysis 19, 310% %«% S276 
Synthesis O05 
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Ostensive 22085 

Generic Dee) 
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Intension 17 .930*** 5 >s 

el 8a ee ae DS 6 Od HE D= 001 


sapien 


co 


ail 























| } : Val woke 
‘ : int 
ore 7 ra ee 
: - iy be nae ATAA rer Ts ~. ay. iy “9 
fy ean er eee: ok tee 
(W) a5 1 Bi x10 Seen Fe an npg * LAC MG. : te ae = 
DUIMASM FO ea “HO YOUTUD: 
5 | : i any oa : 
5 _ = 4 iad mars. - af 
gq W {febaed 


foo. deS.0 
£00. Gov 0 


ro tery ae } 
vee wal yt 


“ welebex st Brine) 
SOUALHAV FO 218M AMA OT1IA 


‘QVIMAEM HO a LHODERAD ST eae 


Sit a ee FN rt eat 


pitied YO amys ( 
aoberd nasewited qusdeno tele yr ox | pails: an 
ee 55 il — fk 

helo) Oe ee © PoP A Wy Lim ‘> 

st6 Oz ate 


- shone bees: 


_ 
ne ‘thar pie 


Lg “Rosno tds ‘ 
on i Py 


? I eae a 
eS 


ov) 


al 


115 


categories comprising the test (Siegel, 1956). The data 
also show that there was more homogeneity of choice among 
the older students in the selection of categories of 
meaning than among the younger ones. The Kruskal-Wallis 
test reported in Table XIV, a one-way analysis of variance 
by ranks, Showed that several of the categories were used 
differently when the choices of the two treatment groups 
were compared. This test also indicated which of the 
2youps wped theicategories more frequently. The data 
Show that the Grade V and VIII groups used certain cate- 
gories more frequently indicating the possible existence 
of different dimensions of meaning space. These results 


are discussed in a subsequent section. 


II. CORRELATIONS OF THE SEMANTIC FEATURES TEST 
WITH THE CALIFORNIA TEST OF MENTAL MATURITY 

Correlations were computed between the experimental 
test and) a standardized test of intellectual ability, the 
CTMM. This procedure was carried out for the purposes of 
checking the validity of the SF test against a standard- 
ized vocabulary test and to aid in interpreting the 
resultsjof the SF test. The frequency of the subjects' 
responses in each SF category (out of a possible twenty= 
four) were correlated with the proportion of correct 
answers in each subtest of the mental ability test. Tables 
XV and XVI present these correlations for Grades V and 


VIII respectively. 
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These data show that there was atarbater correlation 
between subjects' responses on the SF and CTMM tests for 
Grade V than for Grade VIII. Also noted were some 
negative correlations among items. Although many of the 
Grade V correlations were of a low order (.200 or less) 
Significant correlations (p€.05) existed in approximately 
36 percent of the cases. Significant correlations were 
found in only 14 percent of the cases in the Grade VIII 
data. The probability of significance of correlations is 
directly related to sample size consequently interpreta- 
tions must be made cautiously. 

The Grade V results show that correlations were 
somewhat higher and more consistent between the number 
problems and comprehension subtests of the CTMM and a 
majority of the categories of the SF test than for other 
CTMM subtests. The synonym, action-upon, use-of, 
connotation, analysis, and intension categories of the 
SF test appeared to correlate most with the CTMM. 

Grade VIII correlations were of a lower order than 
those in Grade V with the number problems, comprehension, 
and recall subtests showing the greatest degree of 
correlation with the SF test. The intension category of 
the SF correlated most with the CTMM with the synonyn, 
connotation, analysis, synthesis, and ostensive categories 
also showing more correlation with the CTMM subtests 
although considerably less so than in Grade V. 


Using the variance interpretation of correlation 
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it may be seen that the SF and CTMM tests had only 


between 3 and 20 percent of the variance in common. This 
indicated that the two instruments were measuring quite 
dissimilar components of semantic behavior. This result 
was not unexpected considering the nature of the two 
tests. 

These results suggested that the SF test and the 
CTMM measured certain aspects of intellectual functioning 
in common but that the SF test also indexed other kinds 
of verbal behavior since certain of the categories on 
the SF test were not correlated with the CTMM, there was 
small amount of variance held in common, and there were 
some negative correlations. 

The small degree of correlation between the tests 
at the Grade VIII level suggested that these older Ss 
bring a different quality of intellectual ability to bear 
upon the SF test. The CTMM Level 3 used for these students 
is Similar in format to Level 2, the difference being the 
level of difficulty of each task. It, therefore, appeared 
that the Grade VIII Ss used categories of meaning differ- 
ently from the Grade V individuals and that the CTMM was 
not able to tap this change in verbal behavior. These 
findings are examined in the "Discussion" section later 
in this chapter. 

Subsequent to the identification of “idealized 
individuals" (see Chapter I) in each of the two treatment 


groups, their scores on the CTMM subtests were subjected 
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to analysis of variance. The five idealized individuals 
(Factor A) were compared on their scores on the CTMM 
Subtests (Factor B). This was done to determine whether 
the verbal behavior indexed by the SF test is a reflec- 
tion of mental ability measured by the CTMM or whether 
this behavior falls within another domain of intellectual 
functioning. Tables XVII and XVIII present the results 
of this analysis. 

The data in Table XVII show that for Grade V the 
only significant difference was between subtests of the 
CTMM indicating a difference in response on different 
tasks by the Ss as a total group. 

At the Grade VIII level there were significant 
differences between the five "idealized individuals" as 
well as between subtest results for the subjects. Since 
the subtests index different kinds of intellectual 
behavior, this result was not unexpected. Thus, this 
effect will not be analyzed further. The significant 
differences between individuals in athe VIII but no in 
Grade V suggested a greater differentiation of intel- 
lectual functioning in) the older Ss. This result was in 
keeping with other research (Vernon). 

The data in Table XVIII show that the five 
"idealized individuals" in each grade identified by the 
Tucker and Messick (1963) procedure shared similar 
abilities as measured by the CTMM. Subtest #6 Verbal 


Comprehension was an exception. On the basis of the low 
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TABLE XVIII 


ONE-WAY ANALYSIS OF VARIANCE BETWEEN IDEALIZED INDIVIDUALS 
ON THE CALIFORNIA TEST OF MENTAL MATURITY SUBTESTS 


Variable Probability 


Grade V Grade vVitt 
Opposites 0.859 0.189 
Similarities 0.859 PS 
Analogies 0.879 0.560 
Numerical Values 0.163 0.364 
Number Problems Crees 3 0.599 
Verbal Comprehension 0.083 0.034 
Delayed Recall 0.968 0.519 


Total Score 0.601 0.100 
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correlations between the SF and the CTMM tests, this 


result was expected (see Tables XV and XVI). Also on 

the basis of these low correlations and the need to 
examine the characteristics of idealized individuals it 
was decided to accept a probability level of 0.10 as 
significant. Althouech the overall interaction effect 

in Grade V was non-significant due to high probabilities 
on subtests, it was decided that the one-way analysis 
revealed a significant difference in verbal comprehension 
(p = .08). The Grade VIII group also showed significant 
differences in this subtest (p = .03). 

These data suggest that the SF and CTMM compre- 
hension subtest index a somewhat similar verbal 
comprehension ability. This was expected since both 
tests have to do with the meanings of concepts. Moreover, 
the more abstract semantic functioning of the older child, 
which was indexed by the SF test, was reflected in the 
greater differences between groups at the Grade VIII 
devel. 

In general, the non-verbal tests of the CTMM did 
not discriminate among "idealized individuals." Non- 
verbal tasks and verbal behavior appear to require 


different intellectual competencies. 
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III. FACTOR ANALYSIS 


In addition to the nonmetric multidimensional 
Scaling performed on the data, a principal-axes factor 
analysis of the semantic category frequencies was con- 
ducted to compare results of the two programs of 
analysis. Also, factors were subjected to oblique 
rotation to determine whether the assumption of an 
Euclidian space, i.e., ETS independence of factors under- 
lying the dimensions in children's meaning space, could 
be upheld. 

The analysis identified eight factors in Grade V 
and seven in Grade VIII having eigenvalues greater than 
one. Below this level, the amount of variance accounted 
fOm by thesfactor is no more than that, for a single 
variable so that the factor contributes little to the 
reduction of variables by clustering them. This is the 
commonly accepted cut-off point for factors. Although 
eight and seven mathematical factors were identified for 
the two groups, it was considered that only five distinct 
psychological factors were present, corresponding to the 
results of the multidimensional scaling (see Table XIX 
and Appendix E). In each of the groups, two or more 
mathematical factors revealed similar psychological con- 
tent. This resulted in five factors. Varimax rotated 
factors in both groups appeared similar to dimensions 


withdrawn through the scaling program. 
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The data in Table XIX show that the percent of 


total variance of factors for each experimental group 
Was almost identical (63.69 and 63.81) although the 
Grade VIII group had fewer factors contributing signifi- 
cantly to the test variance. As with the scaling progran, 
five factors in each case were considered to represent 
most adequately the psychological behavior underlying 
Subject responses. Since the Kruskal-Shepard nonmetric 
multidimensional scaling procedure is more appropriate to 
the date generated by the test, the present factor 
analysis was used for confirmation purposes only and not 
interpreted in detail. 

The factors were also subjected to oblique rotation. 
Table XX presents the correlations among oblique primary 
factors. The dimensions withdrawn through the multi- 
dimensional scaling program are located in Euclidian 
Space which has orthogonal relationships between factors. 
The oblique rotation of factors performed in the principal- 
axes analysis show that most correlations between primary 
factors were of a low erdert In only one instance did 
the correlation reach .50. This result was considered to 
indicate that the Euclidian space model used in the multi- 
dimensional scaling analysis was appropriate to the nature 


of behavior being investigated. 
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IV. DISCUSSION 


The preceding section examined statistically the 
operation of the Semantic Features Test and the relation- 
Ships between the test and the California Test of Mental 
Maturity. What follows is an attempt to evaluate these 
data and the relationships and discuss the underlying 


psychological processes. 


Analysis of Test Characteristics 

The purpose of the statistical analysis was to 
provide some objective evidence regarding the reliability 
of the experimental test and data relative to children's 
intellectual development. The measure of internal 
consistency of the present study approximated the results 
of the pilot study. Since the test-retest reliability 
using the pilot study sample was judged to be adequate, 
(see Chapter V) it was concluded the data of the major 
Study would exhibit a similar behavior. Thus, considering 
the changing and changeable nature of the behavior under 
study, the test reliability was considered to be 
satisfactory. 

The statistical tests employed in this portion of 
the analysis all pointed to significant differences in 
responses between Grades V and VIII. This finding 
supported the writer's contention that the instrument has 
a degree of validity as a measuring instrument as well as 


being of diagnostic potential. 
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Results of the item analysis showed that the test 


mean of the Grade VIII group was significantly higher 
than that of the Grade V group. This datum indicated 
that the older group had more responses in common with 
the adult selected to provide "key" responses for the 
test. The test mean for both groups was comparatively 
low, 158.87 for Grade V, and 162.47 for Grade VIII (total 
score = 276). This evidence suggested that further 
growth in semantic competence was possible for both 
groups but more so for the younger than the older. It 
also suggested that there was great variability in verbal 
behavior among individuals. It was recognized by the 
investigator that the set of responses of the particular 
adult selected in this case was only one of many possible 
such setss..Evidence from studies in the area of semantic 
abilities all points to the greater competence of adults 
and those with training in and experience with language. 
Therefore, it was assumed that the responses of this adult, 
a teacher holding a degree in education, would be rep= 
resentative of one kind of adult semantic competence and 
be a suitable criterion to index the degree of change 
between the two treatment groups. 

Each group behaved similarly in ascribing meaning 
to concepts as evidenced by the coefficient of concor- 
dance. However, the older subjects apparently used fewer, 
more consistent, strategies of signification since there 


was greater agreement among members of this group. This 
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pointed to a greater mastery of the semantic dimension 

of language by more mature individuals. This may also 
indicate a cumulative growth in abilities, with older 
children having developed greater competence in behaviors 
they had exhibited earlier. It also suggested the molding 
influence of the school where certain ways of assigning 
meaning are learned through academic activity. Language 
arts activities in the school prepare the individual to 
examine word meaning in more complex ways as he progresses 
through school. Formal vocabulary development, as well 

as reading activities, bring students to develop certain 
Standardized ways of defining words such as examining 
functional or generic relations. This effect was 
reflected in the dimensions of meaning identified for 

the two groups. . 

Results of the Kruskal-Wallis test (Table XIV) 
revealed that Grade V students chose the synonym, class- 
implied, intension, analysis, and extension categories 
more frequently while the Grade VIII subjects use part- 
part, repetition, association, connotation, and context 
categories more often. Since this statistic was simply 
a measure of the frequency of choice of categories rather 
than particular combination of choices only limited con- 
clusions could be drawn from the results. 

The data suggest that the older students had more 
depth and variety in word meaning due to the emotive 


(connotation and association) dimension present in their 
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Semantic behavior. This appears contrary to previous 
findings (Burns, 1960; Feifel and Lorge, 1950) but in terms 
of the author's theoretical position this finding indicated 
the presence of more complex dimensions of meaning for in- 
dividuals as a result of cumulative learning history. This 
conclusion was borne out in the fact that the younger 
subjects used the synonym and description type of defini- 
tion more frequently. These are "dictionary" definitions 
and generally reflect little of the individual's experience 
with the concept. 

The differences between the findings of the present 
study and those of Burns and of Feifel and Lorge may also 
be explained by noting the nature of the task set for the 
Ss. The present study required the Ss to select the more 
adequate semantic relation of the two presented at one 
time. Since twenty-four categories of meaning were used, 
there was much opportunity for variation in response. With 
studies such as those of Burns, Ss were required to give 
the single "correct" definition of a word resulting in 
greater dependence upon a synonym type of definition. 

There is inevitably less opportunity to show the range of 
one's experiences with a concept if only a single response 
is allowed. Also, as the individual matures, more 
associations will accrue to a concept thus a simple 
Synonym definition will not suffice to express the totality 
of meaning. Finally, the dimensions identified in the 


present study were comprised of several categories and 
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the synonym category may be accompanied by various other 


kinds in a particular dimension. This "dimensional" 
approach to description of semantic competence was not 
used in the above studies. 

Grade V subjects used the analysis and extension 
categories more frequently suggesting that these indi- 
Viduals were more concerned with the function of the 
concept and its degree of.familiarity to them than were 
the older students. This implied a concrete, immediate 
kind of meaning for concepts. Apparently these children 
were not as concerned with the connotative aspects of 
meaning as were more mature individuals. 

Grade VIII subjects employed the part-part and 
context categories with greater frequency indicating more 
concern for the kinds of relationships present. Their 
concern appeared to be for the logical relationships 
present among elements of the concept as well as for the 


semantic relationships present in an utterance. 


Correlations of the Semantic Features Test 


ee 


With the California Test of Mental Maturity 


Both the SF and CTMM are based on a factor theory 
of intellectual:ability (see Chapter V). Thus, the 
degree of correlation between the two tests was considered 
important in revealing the nature of the behavior indexed 
by the SF test. While the SF test was designed as a 


measure of semantic competence, the CTMM was developed as 
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a means of measuring intellectual capacity postulated to 
be present in several primary factors. Essentially, 
therefore, the SF is a test of verbal ability while the 
CTMM comprises measures in spatial, logical and math- 
ematical reasoning as well as verbal ability. 

The first three subtests of the CTMM (opposites, 
Similarities, and analogies) are non-verbal in nature 
and it is here that correlations were lowest. It was 
apparent from these results that an individual's verbal 
competence and his ability at a certain kind of logical 
reasoning, viz., the ability to perceive likenesses and 
differences are not closely related and that this non- 
verbal reasoning comes to be less related to verbal and 
Symbolic functioning as the individual matures. Thus, 
only the verbal subtests of the CTMM, having the most 
consistent correlation with the SF test, appeared to 
index semantic competence. The low order of correlation 
indicated that the two tests measure different kinds of 
semantic performance. 

This result may have important implications for 
language research. Studies of concept formation involving 
non-verbal stimuli, e.g., sorting objects, may be poor 
indicators of an individual's verbal conceptualizing 
ability. There appear to be two quite distinct types of 
intellectual competencies, one having to do with non- 
verbal logical operations, the other functioning upon and 


with linguistic symbols. It may be that either can develop 
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relatively independently of the other. This contention 
was borne out in the comparatively high correlations 
between the mathematics subtest of the CTMM, which is 
verbal in nature, and the SF test. Furthermore, the 
decrease in extent and degree of correlation between the 
SF and the CTMM Level 3 further supported the contention 
that certain verbal skills develop independently of other 
intellectual abilities. . The development of a richer, more 
efficient semantic space for processing verbal data 
appeared not to be directly related to the development of 
one's spatial-practical thinking ability as measured by 
the CTMM. 
The concept of factors in intelligence is held 

by psychologists generally. Two somewhat divergent 
traditions have developed on either side of the Atlantic. 
The multiple factor theory in America, as exemplified in 
Guilford's work, holds that "... intelligence has many 
aspects which can usefully be represented as Thurstone 
did, in terms of partially distinct though overlapping 
primary factors" (Vernon, p. 2)t, On the other hand 
the British factorists, with their hierarchical model, 
contend that: 

A general intelligence factor seems unavoidable 

Since substantial positive intercorrelations are 


found when any cognitive tests are applied toa 
fairly representative population (Vernon, p. 2). 


1 Cf Vernon, P. E. Intelligence and attainment tests. 
London: University of London Press, 1960. 
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Studies have shown that despite differences in analytical 
techniques and interpretation of factors the two positions 
are basically in agreement. Bernyer (1958) has shown that 
the two approaches can yield almost identical results. 
In the hierarchical model: 

oe. after removing the general (g] factor, the 

positive residual correlations always fall into 

two main groups == the verbal educational (v:ed) 

group and the spatial-practical=-mechanical group 

[K:m complex] (Vernon, p. 3). 
These factors usually yield additional minor factors 
Which can be further subdivided by additional testing. 

Cattell (1963) has developed the notion of a 

hierarchical model of intelligence into a theory of 
fluid and crystallized intelligence. His notion of fluid 
and crystallized general abilities is similar to the two 
main group factors v:ed and k:m of the British school 
(see above). He contends that crystallized abilities are 
associated with those cognitive performances in which 
skilled judgment habits have become crystallized as a 
result of earlier learning application of some prior 
general ability to these fields (Cattell, 1963, pp. 2-3). 
This corresponds to the verbal educational group in the 
hierarchical model. Fluid ability on the other hand is 
associated with adaptations to new situations (Cattell, 
1963, p. 3). This ability corresponds to the spatial- 
practical group factor. Cattell contends that crystallized 


abilities hinge on culture habits, they have tg. oraaform 


determined by and representing history" (1963, p. 5). 
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Fluid abilities are more constant and biologically 
determined (Cattell, 1963, p. 3). 

The notion of a culturally or experientially 
determined intellectual ability corresponds with views of 
writers such as Gagne (1968) [See Chapter II] and has 
important implications for the present study. The inves- 
tigator postulated a semantic space comprised of a number 
of dimensions or ways of perceiving semantic relations. 
These dimensions were considered to be learned behaviors 
falling within the verbal-educational or crystallized 
factor of intelligence. This ability, therefore, should 
Show qualitative changes with experience and learning 
and should be an important correlate of an individual's 
Semantic competence. 

Psychologically, the "eg" is held to be the all+ 
Found level of our thinking skills; statistically it is 
the average of a battery of tests of intellectual factors 
So diverse that factors involved in separate tests cancel 
one another out (Vernon, p. 5). Writers such as Hebb 
(1948), Piaget (1950), Ferguson (1954), and Gagne (1968) 
point to the need to get away from intelligence as a 
definite entity which simply matures as children grow up. 
Rather they suggest it be thought of as the cumulative 
formation of more and more complex and flexible schemata 
(Piaget), phase sequences (Hebb) or rules (Gagne) which 
develop through interaction between the growing organism 


and its environment. Intelligence, then: 
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eee refers’ to the totality of concepts and 
skills, the techniques or plans for coping 
with problems, which have crystallized out 
of the child's previous experience (Vernon, p. 5). 

On the basis of the hierarchical model of 
intelligence the Semantic Features Test can be considered 
to provide a measure of the verbal educational factor 
within "ge". The California Test of Mental Maturity 
attempts to index both the verbal-educational and the 
Spatial-practical factors of intelligence. Correlations 
between these tests should be indicative of the nature 
Gree (for eroups. . Learning and growth appear to “produce 
Coneisevent effects upon "se". Psychometrists such as 
Garrett (1946) and Cattell (1963), are inclined to 
attribute the decreased prominence of “g" in older groups 
to the differentiation of abilities with age. Therefore, 
the Grade VIII Ss of the present study should show more 
diverse intellectual abilities comprising additional 
minor intelligence factors. This development should be 
revealed in decreased correlations among tests of 
intellectual functioning. Such an effect was seen in the 
decreased extent and degree of correlations of the SF and 
CTMM tests for the Grade VIII Ss as compared with the 
younger Grade V Ss. Vernon (p. 4) contends that similar 
results in other studies could often be held suspect 
Since the older group was more selected and more homo- 
geneous thus less representative of the total population. 


This was not the case in the present study since there 


was a negligible drop in school population from Grade V 
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to VIII and both treatment groups were randomly selected. 


The results of the analysis of variance of scores 
for “idealized individuals" also showed that verbal and 
non-verbal skills were largely independent. The verbal 
comprehension subtest of the CTMM, which is a conventional 
Synonym-type vocabulary test, was the only subtest capable 
of distinguishing among individuals operating at differ- 
ent levels of semantic competence. This result also 
pointed out a weakness in the conventional vocabulary test, 
1.e€., its inability to describe the individual's level of 
competence in any but quantitative terms. 

The ability of the CTMM to discriminate between 
idealized individuals identified by the SF test provided 
evidence of the construct validity of the SF test. The 
results of the correlations, provided additional evidence 
that the SF test was a valid measure of Semantic ability. 
The correlations were seen to be somewhat higher and more 
extensive between the SF test and the language subtest of 


the CTMM than the non-language subtest of the same test. 


Factor Analysis 


Insfactorsanalysis the “individual 
differences" represented by a large number of 
measures, that are given to a single population 
eee are studied to detect possible common sources 
of variation’ or variance... factor analysis 
attempts to account statistically for differences 
in traits among individuals rather than for 
mental organization within any one individual 

(Fruchter, 1954, p. 3). 
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This statistical technique was most appropriate to 
the problem of this study, i.e., identifying the 
Smallest number of common elements in the semantic 
behavionsof Gndividuais. 

Nonmetric multidimensional scaling, used in this 
study, is a factor analytic procedure for data analysis. 
It operates on the assumption of an orthogonal factor 
structure, i.e., Meter dimensions, by employing the 
Euclidian space model in its computations. In a complex 
area such as word meaning, the factors which define 
behavior may not be independent. Thus, the data of the 
present study were subjected to factor analysis with 
oblique rotation to test the validity of the Euclidian 
Space concept as applied to semantic measures. 

Although the data submitted to the principal-axes 
factor analysis were essentially an “average" of the data 
Submitted to the multidimensional scaling program, taking 
the form of frequency of responses in categories rather 
than measures of dissimilarity (proportions), the resultant 
factors were highly similar to the dimensions obtained 
through scaling. Furthermore, the most adequate descrip-=- 
tion of the behavior being measured could be made in five 
factors. This corresponded to the five dimensions 
identified by the scaling program. 

The oblique rotation produced generally low-order 
correlations between primaries indicating a high level 


of independence of factors. This information was 
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considered sufficient justification for accepting the 


statistical procedures used in the multidimensional 


Scaling program as satisfactory for the present study. 


SUMMARY 


In this chapter several kinds of analyses were 
reported. These analyses were carried out to investigate 
the reliability and validity of the experimental test, to 
examine its correlation with a standardized test of mental 
ability, and to investigate the suitability of the math- 
ematical model underlying the multidimensional analysis. 

The analysis of test characteristics revealed an 
acceptable level of reliability through the measure of 
internal consistency. The test's diagnostic potential 
was indicated in that the older group responded signif- 
icantly more like an adult could be expected to perform. 
SS were found to vary greatly, in their responses to 
items, within both groups pointing to the need for iden- 
tifying groups within the sample population. Although 
the two groups used essentially the same standards in 
making choices on the test, several of the categories 
represented in the pairs of items were ranked significantly 
differently by these groups. These data pointed to 
different semantic spaces for the two groups of Ss and 
Suggested the validity of this measurement technique. 

Correlations between the Semantic Features Test 


and the California Test of Mental Maturity revealed a 


aaa Toes 
> ou tf 
ea 


dail 






























- 


Ov. } ee 
eid unitqesooe TO? rere ‘tne tort 


5 oe 4 


~fanoke enomthts fim ead af poew 1 23! ~— 
-Vbuse dadeore q eft TOT ere 


» 





hat 19 | 
hace Hi pis 





| by fe vat : oan 
YRAOOBR: 6) TY 
i ae a tar " nar 
{ ¢ - pus ate i: os 
Lo 4 ore Ts 
stew esaylans to opiubes feveves bala 8. “ inv 
ia 1) bale eae 
; ; f ot 
staxnttaevnt of two befwres dala aceylene One e “shoot 


“ edt Bt. oi rap eee a 

ot ,test L[adnomitegxe sav “to ‘tht inv. bas eo etec siifst Pre 
ci mea 

fejinsm to test boesfhtebas7ve Ba ittw ‘notisfertoo ett on 


fpei; 
oe i 


partes 
‘ 


Vc. ae a Aas my 
7 a ah al z zal 
-ftem SAt to utit tied tre ant edegtvzevnt oF. con ee vee £ 
YAS ee 
301 
-etevisans Isnotensmibition omy gntyfrobas heaton te 
of hs 


as befssver soltetsotositanto tues to eteyfens « | 
: ui) haat seb ¢ 

to stvessm sit Aanvotdd Ud LLLEOt Len to sali idatge 
ae . eS) eae Op ; 

Isitnstog oftsornzsth e'teet sat -voneda: | 


Loe ol 
-tinste J bebnoge st qvots teblo ods dasit nt. be 
a a a2 

smietteq of besosqxe Sd binsoo itube ne ot. 


ae vi Bp on : 
ot+t aseanogest tient nt -Yisseet3s visv of 


-nebt <0% bsen sant og. anttatog eqhots a 
tarontlA -notdsLugog elqmee ont} stdin " 
nf ebysbasta omse sag “tases bow 


yirle 7a 
as fiozstso end to Lexsves .Ieet ¢ , it ne afr 
, os a ma a 
vitnsottingis beans Stow amet t bate teas =] or 


anos 
ot bestniog sish oeentt a 
Bud 22° to eqons huts Nadie ‘ 


soiphasioes Snemigrrre 


7a 


vie 5 Sle 
me pomsest sett: amo € 


141 
greater correlation between Ss responses for Grade V than 


for Grade VIII. The SF test and the language section of 
the CTMM showed the greatest correlation. These results 
suggested that the individual's intellectual functioning 
can be represented by two factors, the verbal-educational 
factor and the spatial-practical factor. The SF and CTMM 
Tests both measure certain aspects of the verbal- 
educational factor but the SF test appears to index 
certain features of semantic competence not measured by 
the Language Subtest of the CTMM. For example, the older 
Ss appeared to have a more diverse verbal-educational 
factor than the younger Ss, a development revealed in 

the decreased number of correlations between the SF and 
CIMM Tests for Grade VIII Ss. The limited number of 
correlations between the SF and the non-language portion 
of the CTMM suggested the inappropriateness of studying 
verbal concept formation through non-verbal stimuli. 

A principal-axes factor analysis of the data, 
conducted for purposes of verification, identified the 
Same number of interpretable factors as dimensions 
identified by the multidimensional scaling program. Also, 
factors identified by the factor analytic program proved 
to be similar in composition to the dimensions in multi- 
dimensional scaling and since the latter program was more 
appropriate to the data it was used in the remainder of 
the analysis. The principal axes factor analysis also 


showed the correlations between primary factors to be of 
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a relatively low order confirming the appropriateness 
of the Euclidian Space Model used in the multidimen- 


Sional scaling program. 
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CHAPTER VII 


FINDINGS: SEMANTIC SPACE 


This chapter presents the findings of the non- 
metric multidimensional scaling procedure used in analysis 
of data from the Semantic Features Test. The main sections 
are: multidimensional scaling-group model and multi- 
dimensional scaling-individual differences model which 
identify the dimensions of semantic space for each of the 


two treatment groups and subgroups within them. 


I. MULTIDIMENSIONAL SCALING - GROUP MODEL 


Findings 

The analysis central to this study involved 
nonmetric multidimensional scaling used to identify the 
dimensions underlying the subjects! responses. These 
dimensions were postulated to represent the dimensions of 
individuals! meaning space. To provide data for the 
multidimensional scaling program a proportion matrix was 
calculated giving the proportion of times each of the 
twenty-four categories was chosen over each other one. 
This matrix was subjected to a factoring procedure through 
the Kruskal-Shepard Multidimensional Scaling technique 
(Kruskal, 1964, a & b). 

Table XXI and Appendix D show loadings on five 


dimensions of the final configuration of the 
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multidimensional scaling procedure for Grades V and VIII. 
It was decided, on the basis of stress levels and the 
psychological nature of dimensions, that five dimensions 
meaningfully and adequately defined the measured meaning 
Space of each group. Stress levels for Grades V Sak Secen 
were 0.185 and 0.183 respectively. Kruskal (1964a, p. 3) 
constders-stress—(goodness of fit) of -0.10 to-0s20-tombe 
Ureir.! =Klahr, in investigating ‘the statistical signif- 
icance of the results obtained from empirically based 
nonmetric multidimensional scaling, has set out some 
estimates of stress levels to "... be used as a bench 
mark against which to evaluate the significance of ... 
results" (Klahr, 1969). He has indicated that stress 
increases with.increasing points or stimuli. His study 
can be interpreted to indicate that the stress levels for 
the five dimensions obtained in the present study would 
have a relative frequency of occurrence of approximately 
jlo sbyarandom fluctuation. Thus, the decision to use a 
configuration of five dimensions was considered appropriate 
to the nature of the problem and of acceptable statistical 
Significance. 

Table XXII presents the Ahmavaara Factor Match 
between the two groups. 

These data gave evidence of a considerable degree 
of congruence in the structure of meaning space for the 
two groups, as expected. Considering the variables 


loading on dimensions for each grade group and the value 
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TABLE XXII 


AHMAVAARA FACTOR MATCH 
GRADE V - VIII COMPARISON MATRIX L 
ON THE SEMANTIC FEATURES TEST 


1 2 Po mn ee 


im 0.9403 -0.0071 -0. 3358 -0.0123 0.0529 


25 -0.3019 0.5645 0.0919 0.4731 -0.5982 
S -0.1144 0.0252 0.9428 =0.2003 0.2394 
4, 0.0517 0.5943 -0.2616 0.7340 0.1920 
5. 0.3687 -0.2071 0.2684 =O52 108 0.8394 





TABLE XXIIT 


DIMENSION DESIGNATION 
FOR THE MULTIDIMENSIONAL SCALING PROCEDURE 
ON THE SEMANTIC FEATURES TEST GRADES V & VIII 


we nee ene een ena em en ene ee TD 


Dimension Grade 

Number V VIII 
1 Similarity-Action Example 
2 Experience Class Implied 
3 Class=-Relation Class-Action 
4 Association Relation 
i Analysis-Function Contiguity 
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of these loadings, the dimensions were identified as 
follows in Table XXIII. 

The dimension patterns for each group (Table XXT) 
indicated a basically similar meaning space for the 
treatment groups. This was confirmed by the Factor Match 
Test (Table XXII). Also evident was qualitative change 
With increasing chronological age. Dimensions identified 
Lor the Grade VIII group included more of the class-type 
strategies of signification while those of the Grade V 
group were indicative of a greater dependence upon the 
experience of the subject and his relationships with the 
Significate. The signs on variable loadings showed the 
dimensions to be bipolar. It suggested that although 
certain elements constitute a particular dimension of 
meaning, they exist in "clusters" at. opposite directions 
on the plane of that dimension in meaning space. This 
characteristic of meaning dimensions may account for the 
breadth and depth of meaning of words under various 
contextual conditions. Subsequent sections examine this 
matter in detail. 

Concerning the dimension patterns for each group, 
the stress level and number of iterations necessary to 
achieve the minimum stress level were similar in the two 
groups. Thus, it was decided that the meaning space of 
children in both treatment groups could be defined by the 


Same number of dimensions. 
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Discussion 


EXamination of the dimension configuration revealed 
that five dimensions most satisfactorily defined meaning 
space for the subjects. This result was as expected 
Since the composition of the test was in five major 
logical groups comprising the twenty-four categories of 
meaning. These groups included the following types of 
definitions: shiftarity, relation, action, explanation, 
and class membership. 

Labelling of dimensions was done with considerable 
tentativeness considering in each case the loading of 
meaning categories on dimensions as well as the inherent 
psychological processes. Dimension patterns (Table XXI) 
indicated a substantial change in meaning space from the 
younger “croup “to~the older one, bearing out results of 
the findings “in Chapter VI. ‘Since the-analysis being 
reported in this section involved the total experimental 
group, individual differences were depressed producing a 
somewhat similar sort of meaning space for both groups. 
The Individual Differences Model (Tucker and Messick, 
1963), discussed later, brings out these differences 
within the total group to a greater extent. 

A qualitative change was evident in the subjects' 
behavior. The younger children appeared to be more 
dependent upon personal experience and the function of 
the concept, their meaning dimensions showing somewhat 


higher loadings in categories such as similarity and 
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contiguity (see Table XXI). The older children, on the 


other hand, have moved nearer a class-type of strategy 

of ascribing meaning to concepts shown by the higher 
loadings on categories such as generic and part-part. 

The same variables were present in the dimensions of both 
groups; it was the manner and degree to which they loaded 
on these dimensions that indicated the nature of the 
final configuration. 

The bipolar nature of dimensions with categories 
clustering at opposite ends of the plane of the dimension 
as evidenced by signs in the final configuration appeared 
to make possible almost infinite variations in dimensions. 
This characteristic of dimensions may make possible the 
selection of appropriate meaning as dictated by contextual 
conditions. As Salomon (1966) contends: 

eee Context embraces more than merely the sur- 
rounding words and the manner of their utterance: 
in the last analysis it comprises the entire 
state of affairs at the time and the place of 
utterance and all that has led up to it -- at any 
rate, the cumulative consciousness of the state 
of affairs on the part of whoever is interpreting 
the meaning of symbols used (p. 50). 
Word meaning must, therefore, be capable of wide 
Variation and the bipolarity of the five dimensions 
defining meaning space for the Ss provided for this 
kind of change. A concept could presumably be located 
anywhere along the continuum constituting a dimension of 
meaning. Therefore, depending upon the categories at the 


poles and the position of a concept between the poles, 


the concept would take on different "meanings." 
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The bipolar view of semantic behavior has been 


proposed previously by other researchers. Osgood (1957) 
makes the assumption that there is some finite number of 
representational mediation reactions available to the 
organism and that the number of these alternative re- 
actions (excitatory or inhibitory) corresponds to the 
number of dimensions in semantic space. He suggests 
that the location of y Sperry with reference to a 
dimension might be considered in terms of which of the 
two alternative reactions is elicited and the intensity 
(habit strength) of the reaction. Thus, for example, 
the concept bird may elicit a meaning located largely 
towards the Similarity end of a dimension under certain 
conditions and towards the synonym end under other 
conditions if these two categories should occupy opposite 
poles on a dimension (other examples are included below). 
Dimensions identified by the Multidimensional 
Scaling Program were interpreted on the basis of psycho- 
logical behaviors inferred from the statistical data. 
Therefore, considerable experimenter interpretation of 
these data occurred based upon knowledge of the test items, 
children's semantic behavior, and the operation of.the 
Multidimensional Scaling Program. In comparing dimensions 
of meaning, the final configuration was considered a more 
reliable indicator of the comparability of these structures 
than was the statistical measure of congruence, the 


Ahmavaara Factor Match. This was due to the greater 
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psychological vs. mathematical importance of certain 


elements (categories of meaning) within the final con- 
figuration for dimensions. The Ahmavaara Test was used 


largely for providing an estimate of congruence. 


Dimension I. The data of the Ahmavaara Factor 
Match show that Dimension I correlated quite highly in 
the two groups. These dimensions are presented 
graphically in Figure 6. 

Similarity-Action (Grade V) examined the manner 
in which a concept is like another as well as its active 
role on the one pole of the dimension. This was shown 
by the loadings on the categories similarity (-), e.g.-, 
small - tiny and action-of (-), e.g., dog - bark. The 
other pole of this dimension expressed the idea of 
Synonymity or replacement along with the actions per- 
formed upon the concept in the high loadings on synonym 
(+), @€.g., big - large, association (+), e.g., carry - 
heavy, and action-upon (+), e.g., throw - ball. 

The Grade VIII dimension, Example, stressed the 
idea of the constituents or examples of a concept including 
its part-part relationship as well as its actions on the 
one pole with loadings on the categories Similarity (-), 
e.g., good - better, part-part (-), e.g., door - window, 
and action-of (-), e.g-, horse - gallop. The obverse pole 
identified the membership of the concept in its larger 
(generic) setting through high loadings on generic (+), 


e.g., scorch - burn, and association (+), e.g, enjoy - fun. 
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The difference between groups on this dimension, 
as with the remaining four, was in the direction of a 
more complex meaning space for the older children. The 
Grade VIII children have begun to look at not only the 
way in which stimuli are alike as in the similarity 
category which they share with the younger Ss, e.@g., 
Small - tiny, smile - laugh, and their actions, e.g., 
dog - bark, hockey-player - skate, but also how referents 
fit into a broader frame of reference (the generic 
category), e.8-, cup - dinnerware, noodle - food. This 
latter category was not present in this dimension for the 
younger Ss. The bipolar nature of this dimension would 
permit a greater or a lesser degree of identification of 
the concept in class terms for the Grade VIII group as the 
Peeition of the concept moves from the generic fjoole tro the 


Similarity pole. For Grade V Ss the range would be 


between Synonymity and similarity. 


Dimension II. The second dimension showed the 
least congruence between groups on the Ahmavaara Match. 
These dimensions are presented graphically in Figure 7. 
In Grade V the Experience dimension appeared to define 
a concrete personal approach to the meaning of verbal 
concepts. Loadings on the one pole, ostensive (-), e.g., 
unfasten - you undo something, and superordinate (-), 
eig., bird - sparrow, indicated the role of different 
kinds of experience in assigning meaning. Categories 


loading on the opposite pole, class implied (+), e.g., 
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Stool ~ like a chair, context (+), e.g., Shiver - shake 
and shiver in the cold, and connotation (+), e.g., 
royal - strong, showed the importance of contextual 
and other relationships of concepts. 

The Grade VIII dimension Class Implied was a well 
developed component of these children's meaning space 
Showing good logical and psychological composition. The 
categories appeared to belong together and clustered 
logically at the two poles. A synonym view of meaning 
occupied one end of the dimension with loadings on the 
Synonym category, e.g., big - large. The other pole of 
this dimension consisted of class-type categories class= 
implied, e.g., cone - like an ice-cream cone, and whole- 
part, e.g., bird - wing, as well as the connotation 
category, €.8., modern - good. . 

In both groups the high loading on connotation 
suggested the considerable influence of the child's 
emotive response to concepts in the development of mean- 
ing. The grade VIII dimension showed more maturity in 
its consistency and logical economy. In Grade V, the 
bipolarity of this dimension could permit variations in 
meaning ranging from a greater reliance upon personal 
experience to contextual kinds of influences. The Grade 
VIII dimension provided for a range between synonym and 


a kind of incipient class definition. 


Dimension III. The Ahmavaara Match showed con- 


Siderable congruence between groups on this dimension. 
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Figure 8 presents this dimension graphically. Class- 
Relation in Grade V defined a type of class dimension. 
Loadings on the one pole whole-part (-), e.g., hand - 
finger, and extensione(-)gwe.g., bugs - insects! and flies, 
illustrated relationships between and within concepts. 
Categories loading on the opposite pole: part-part, e.g., 
wall - floor,-repetition, -ewgs;~-drink - a drink of water, 
analysis, e.g., rule - to control people, and intension, 
Ce8., advice - helpful information, showed a confounding 
of relation-type categories with a strictly class-type 
category (intension). This result apart et the 
ipability of Grade V chiladrem to classify consistently. 

In Grade VIII, Class-Action was another class-type 
dimension with an added action component illustrating the 
continued importance of action or the function of concepts. 
An action view of meaning occupied one end of the dimen- 
Sion with loading on the action-upon category, e.&., 
play - piano. The other pole of the dimension consisted 
of categories showing the association between word and 
referent as well as the class-type of defination. These 
were: analysis, e.g., lengthen - make a thing longer, 
common-use, €.&-+, farmer - tractor, and intensiony €.z., 
alphabet - set of letters. 

Again the older Ss possessed a more economical 
strategy for ascribing meaning to concepts since they 
did not include as many relational categories on the class 


membership end of the dimension. The older Ss also 
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showed a logical dichotomy in polarity on this category 
between the action of a concept and its class membership 
while the younger Ss showed no such logical dichotomy. 
The Grade V dimension thus permitted a more limited 
variation in meaning ranging from relation to class 
membership while the Grade VIII dimension provided for 


a range from action to class membership. 


Dimension IV. Congruence between groups on this 
dimension was second lowest on the Ahmavaara Test. 

Figure 9 presents this dimension graphically. In Grade V 
Association exhibited the usual bipolarity by having two 
different sets of relation-type categories on opposite 
poles. The one pole showed loadings on attribute C=), 
e.g.,.lemon - sour, contiguity (-), apple = grows ona 
tree, and generic (-),e.g¥, water - liquid. The other 
loaded on coordinate (+), e.g., beets = peas, common- 
use (+), e.g., student.2 pencil and synthesis (+) =e.g., 
bunk - it has two levels. These categories all define 
Some kind of association between and within concepts. 

The Grade VIII dimension, Relation, defined a 
Similar type of behavior but with emphasis on a more 
logical relationship between verbal symbols and referents. 
The one pole, showing the nature of the relationship 
between symbol and referent, had loadings on Similarity 
(4), e.g., good - better, superordinate (-), e.g., 
planet - Mars, attribute (-), e.g., mountain - immovable, 


and repetition (-), e.g., ring - ring the bell. The 
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second pole, with emphasis on the kind of relations 


between associated concepts had loadings on coordinate (+), 
e.g-, pencil - pen, use-of (+), e.g., scissors - for 
cutting, synthesis (+), e.g., musician - he has an 
instrument, and context (+), forward - moving forward 
he advanced. 

Dimension IV in both groups was adequate from both 
a logical and psychological perspective and the! difference 
between them suggested the influence of experience and 
learning upon the older students. This was evidenced by 
the manner of organization of the Grade VIII dimension 
where one pole appeared to show concern for the relation 
Detween word and refergnt) e.g., similarity. Thesother 
pole emphasized association among conponents of the concept 
named, e.g., context, forward--moving forward he advanced, 
as well as functional relations as in use-of. The Grade V 
dimension appeared to be more limited in examining the 
relations among concepts, e.g., there was no context 
category in this dimension. Both dimensions permitted a 
Variation in meaning from that of simple association to 
the more complex relation among components of the concept 


as in context where the relation between the concept 


named and other concepts was examined. 


Dimension V. The two groups exhibited considerable 
divergence on this dimension according to the Ahmavaara 
Test. This dimension is presented graphically in Figure 


10. In Grade V Analysis-Function defined a dimension 
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Showing the children's dependence upon functional rela- 


tionships of concepts. The one pole appeared to index 

the relationships between word and referent with loadings 
on coordinate (-), e.g., comma - period, contrast (-), 
e.g., hard = easy, and analysis (=), e.g., practice = do 
again and again. These categories are alike in that there 
is some specific kind of relation between the word and 
that which defines itinteras equality, contrast, and 
function. The other pole showed loadings on categories 
which appeared to examine certain characteristics of the 
referent. These were: attribute (+), e.g., flame - hot, 
use-of (+), e.g., camera - for taking pictures, and 
extension (+), e.g., furniture - chairs or tables. These 
categories analyze the referent in terms of its attributes, 
purpose, and function. 

The Grade VIII dimension Contiguity showed the 
children's dependence upon direct interaction with the 
referent. The one pole identified the quality of inter- 
action of symbol and referent with loadings on contiguity 
(-), e.g, comma - placed in a sentence, common-use (-), 
e.g., doctor - drug, and contrast (-), e.g., later - 
earlier. These categories all identify some interaction 
of word and referent such as interaction of time, place, 
and activity or direction of relationship. The second 
pole appeared to index the quality of the individual's 
experience with the referent. High loadings occurred on: 


extension (+), e.g, skeleton - bones and skull, 
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ostensive (+), e.g., brave - when you show courage, and 
use-of (+), e.g., bank - for saving money. 

Dimension V in both groups appeared quite adequate 
psychologically although basic differences were evident. 
The older Ss, while exhibiting essentially the same kind 
of psychological behavior as the younger Ss showed greater 
economy of effort. The Grade VIII dimension, as well as 
emphasizing personal agrees See Showed evidence of a 
class-type of organization with loadings on ostensive and 
exyvensiron categories. “On the other hand, the*Grade*V 
dimension emphasized the components of a concept along 
With its function without the attempt at organization 
geen in this dimension for theagolder group. As in other 
dimensions there was a range in meaning possible on this 
dimension in both groups ranging from analysis of the 
components of the concept to its function in Grade V 
and from the relation between symbol and referent to 


personal interaction in Grade VIII. 


Summary 


In general, dimensions identified for the Grade 
VIII group included more of the superior class-type 
strategies of signification while those of the Grade V 
group indicated a Sec bat dependence of these Ss upon 
experience to produce meaning (Fig. 11). Dimensions of 
the younger Ss were generally not as logically sound and 


consistent as those of the older Ss. This suggested that 
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Fig,11 SEMANTIC FEATURES TEST DIMENSION LOADINGS GR. V - GR. VIII 
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the Grade V group did not organize meaning strategies as 
logically as Grade VIII. 

Specifically, Dimension I should allow the older 
Ss to look at the way in which the stimuli are alike and 
how they function as well as placing these stimuli within 
more inclusive categories, i.e., identifying their generic 
relationships. The younger Ss, on the other hand, 
appeared to consider Bray the similarity of events as 
well as their actions in this dimension. 

Dimension II suggested the influence of emotive 
response to concepts in the meaning space of both groups. 
However, the Grade VIII dimensions appeared to be logi- 
cally more consistent in the categories which load on it, 
i1.€., the categories appeared to belong together and had 
the same signs in the dimension pattern. These categories 
emphasized a class-type strategy while those of the Grade 
V group suggested an emphasis on experience. 

Dimension III appeared to be a more economical 
strategy for the older Ss having fewer relational cat- 
egories. The younger Ss again showed a less logical 
dichotomy between categories loading on this dimension 
with action and class-type categories having the same 
polarity. Both groups appealed generally to the sorts 
of relations orevivusly established between concepts to 
identify new instances of concepts although the younger 
Ss depended more on action than did the older Ss. 


Dimension IV was a psychologically adequate 
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dimension for both groups with the older Ss showing the 
influence of experience. The dimension sought to establish 
the relations among concepts with the older Ss looking for 
Somewhat more complex relationships than the younger. 
Dimension V was similar for both groups emphasizing 
personal interaction with concepts. However, the Grade VIII 
Ss appeared to be attempting a class-type of organization 
while the Grade V Ss pry examined the components of 
concepts in their interaction with them. The bipolar 
nature of all dimensions appeared to allow for variation 


in meaning due to contextual constraints. 


II. MULTIDIMENSIONAL SCALING - INDIVIDUAL DIFFERENCES MODEL 


Rationale 

It is a commonly accepted premise in psychological 
and educational research that individual differences exist 
between subjects. The individual differences model for 
multidimensional scaling is a quantitative system which 
provides "... for differential representations of 
perceptual structures for individuals having different 
Viewpoints about stimulus interrelationships" (Tucker and 
Messick, 1963, p. 333). 

In past attempts at stimulus scaling two major 
approaches have been employed. In the first method group 
averages are determined and generalized to the "average 
person" in that group. This technique, although common in 


practice, may lead to straightforward but possibly false 
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interpretations since the results for the average person 
may not describe accurately the consistent responses of 
individuals within the group. In the second procedure 
each person's results are enumerated individually. The 
drawbacks here include the extensiveness of observations 
along with difficulties present in comparing results for 
individuals and groups. | 

As was evident - thesearlierssection on,multi- 
dimensional scaling involving the averaging of responses 
there are some difficulties in making comparisons 
between perceptual structures from groups presumably 
having different orientations to stimuli. A common finding 
has been that only subtle differences appear in these 
structures and that the main attributes of perceived spaces 
are essentially identical (Messick, 1956). It may be that 
Meee ABE tal qi tfercnces existed in individual “sets" but 
the scaling method blended them together in deriving the 
average: structure for the group. Thus, a method for 
uncovering differential perceptual spaces that does not 
require’ prior sorting of individuals but would isolate 
any consistent individual viewpoints about stimulus 
differences would circumvent the above noted difficulties. 

The Tucker-Messick Individual Differences Model 
combines two scaling models. In the one, the vector model, 
the multidimensional space represents the different view- 
points of judges of a specified a at avtni butess din 


the other, the distance model, the multidimensional space 
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represents the ways in which stimuli are perceived to vary 
Where each judge perceives the space in a Similar manner 
(Tucker and Messick, 1963, p. 336). Using this technique, 
a separate multidimensional representation of the per- 
ceived stimulus space is provided for each consistent 
Viewpoint about stimulus similarity. Since there are 
presumably fewer consistent viewpoints than there are 
individuals, the technique is more efficient than 
analyzing each individual's structure separately. Also, 
this method provides a framework for comparing various 


viewpoints and relating them to external variables. 


Selection of representative individuals. 

The Tucker-Messick technique identified ten 
idealized individuals, five in each experimental group. 
The experimenter decided that, in order. to conserve 
Space, comparison of two representative individuals from 
each group would be performed rather than the detailed 
discussion of all ten cases. In the event that the test 
were employed for diagnostic purposes, all individuals 
would be described. Individuals one and three in each 
grade were chosen for detailed examination since they 


appeared to have considerably different viewpoints. 


(a) Idealized Individual #3 - Grades V and VIII 
Findings 
Table XXIV and Appendix F show loadings on five 


dimensions of the final configuration of the multi- 
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dimensional scaling procedure for Idealized Individual #3 
in each of Grades V and VIII. Stress levels in the 
Individual Differences Model were similar to those in the 
Group Model and were therefore considered adequate. 
Table XXV presents the Ahmavaara Factor Match between the 
two perceptual spaces. 

Considering the configuration and loading of 
variables on Maile ieee the latter have been designated 


as indicated in Table XXVI. 


TABLE XXVI 


DIMENSION DESIGNATION 
FOR THE MULTIDIMENSIONAL SCALING PROCEDURE 
ON THE SEMANTIC FEATURES TEST GRADES V & VIII, INDIVIDUAL #3 


Dimension Individual #3 
Number Grade V Grade vii 
al Relation Contiguity 
ZB Comparison Class-Experience 
3 Class-Function Class 
4 Es aie Context 
& Experience Class-Action 





The dimension patterns for each individual 
(Table XXIV) indicated two quite dissimilar meaning 
Spaces. This was confirmed by the Factor Match Test 
(Table XXV). As with the group model a qualitative change 
was evident. Dimensions identified for the Grade VIII 


individual showed greater complexity and adequacy than 
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TABLE XXV 


AHMAVAARA FACTOR MATCH 


GRADES V - VIII INDIVIDUAL #3 


COMPARISON MATRIX L 


ON THE SEMANTIC FEATURES TEST 
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bg 
those for the Grade V individual. The Grade VIII 


individual employed more class=type strategies while the 
Grade V individual appeared to be more dependent upon 
experience and association with the significate. The 
bipolar nature of meaning dimensions for both groups was 
once more evident. As in the group model, five dimensions 
were considered to represent most adequately the nature 


of meaning space for both individuals. 


Discussion 

Dimension I. Data from the Ahmavaara Factor Match 
Show that Dimension I varied considerably between the 
individuals. This dimension is illustrated graphically 
in Figure 12. In Relation (Grade V) the emphasis was 
upon the relationships existing between symbol and sig- 
nificate. The synonym(+)~or labelling category, eeg., 
equal - same, occupied one pole of the dimension while 
the categories identifying.the specific relation of label 
L@ concept, Mie. stperorainate (=), e.g., direction = 
south, action-of (-), e.g., scientist - works ina 
laboratory, loaded on the other pole. 

In Grade VIII, Contiguity emphasized relationships 
between concepts and experience with the referent. The 
association (+), e.g, enjoy - fun, part-part (+), e.g., 
foot - knee, and coordinate (+), e.g., red - green, 
categories on one pole appeared to define the ifdisvidual's 
attempt to relate the concept to something known. On the 


other pole, the similarity (-), e.g., good - expert, and 

























$91 
ILIV sbend ont sieaaig a 

oft eftdw eotgstatte or -seata oxen 
noge: insbasgsb stom sd of | ot. 


oat -steottingts srt sis motsaoonne 
asw egquory Adod tot eno! inom watenem toe 


enotenemth svit ,[ebom aqere anit ot a snap 
aa: ae 
stuten sdt yletavpebs 3 aca 


‘srl lsh 


Ae, 


mae aaa Aleg 
a i 


- 


dotsM totoaT en ont mort stad . a0 . 
sic nesswisd vidersbtenoo bettay I nore 3m 
Vifeo tigers potertaaLt et nokanomth Ae 
sew afasdqme odd (V bins) — ar 
-ate bos fodaya neswied gnéidetxe e 
Red (erowedise anil fedal £0: (+) @ ynon . 
elitnw notsnemtbh sdt to sfLeq eho petguooo 
fedal to notsatet ofliosga eit sites 


- MoitosttD ..B0.o ole) etentbroxsase +, 


B at ant ow ~ Jatinetoe Laat Linn 


eqidenotisier pes teeiqae J — 
ent 


173 


IIIA HaVED ~- A HAVES 


€# TWNGIATONI - I NOISNHWIG - SONICYOT NOISNHWIG . 
ONITVOS 'TVNOISNAWICIDINN LISHL SHUNLVAd OLLNVWWAS ct °2Td 






UOTIELOOSSY 
q1ed-jiled 


a4euTpioo4y 


ne 


ALINOILNOO <1 ITA FAVED 


RV TLS LTS 


FInsyTIUuOD 


Ky ts TyuOD 
S4eUTpLOLednS 


JO-UOT IOV 


NOLLVTHY <A aCVHD 


cys 


: 


» — 
& PE a OEE FN OE i NB Pe Ig Bae ge SE 


! 
t. 


Ais 


ary fh 20 


i irvac-jited 
LA ELELEO EE M E 


+e tso2z eA 
ml ageape ing a 


coHiJAQS JAWOLE 
€% LAUGTVICuI - 


“WaH I 
I 


ry 


i. 
ed 


TET 
oLeis 


IUM TES 


f re 
Li'l id 


YTIUOTTHOD 


iT 


Ti 





é 
I 


ivy 


V SU ARS 


ea 


BAUT ASA 





ttt SAS 


a Me eae 


ODTHANGE S 


“UOT Gear 


V aGARE 





174 
contiguity (-), e.g., train - runs on rails, categories 
Suggested the analysis of the relationships between 
concepts. 

The difference in this dimension appeared to be 
in the direction of a more complex and analytical 
interpretation of meaning by the older individual. The 
Grade VIII “person" also exhibited a greater concern for 
experience with bomtepts Since he looked for personal 
associations with the concepts identified by words. The 
younger individual, on the other hand, appeared to 
identify the concept by its label and the most apparent 
relations between word and referent. This dimension 
provided for variation in "meaning" of the concept rang= 
ing from naming to a specific kind of relation in Grade V 
and from analysis of the concept to its association with 
Similar experiences for the Grade VIII individual. 

Dimension II. The second dimension showed the 
least congruence between grades on the Ahmavaara Match. 
In fact, Dimension II in Grade V and V in Grade VIII were 
more highly congruent than Dimension II for Grade V and 
Grade VIII. Figure 13 illustrates this dimension graph- 
ically. In Grade V the Comparison dimension appeared to 
define a highly personalized approach to meaning. The 
Categories loading on this dimension all suggested a 
degree of familiarity with the concept or a knowledge of 


concepts similar to the one being considered. Loadings 


on the one pole, similarity (+), e.g, well - perfectly, 
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and claséepdmpli.ed (+), G.2.4n oben. dike,a balk, 


indicated the individual's attempt to compare the concept 
with something known. Categories loading on the other 
pole, extension (-), e.g., community - people and homes, 
and ostensive (-), e.g., Sign - you write your name, 
Showed an appeal to the individual's familiarity with 

the concept. 

The Grade VIII dimension Class-Experience was a 
well developed component of meaning space for these 
children showing. good. psychologicah, organization... A 
class-type of meaning occupied one end of the dimension 
With loadings of generic (+). Ce&- > SUbMarine —. ship,,) and 
Synonym (-), e.g., usual - regular. The other pole of 
this dimension consisted of categories emphasizing 
experience with the concept. lLoadings occurred on 
Bet ens ine. (+)neCoSr» frequently, «, you do. ditoften, 
class implied (+),..e.@-, liquid.- like water, and 
connotation (+), e.g, certain = good. 

The Grade VIII dimension showed a better psycho- 
logical composition and suggested the greater ability of 
the older Ss to set their experiences within a broader 
class-type of organization. In Grade V the bipolarity 
of this dimension would permit variation in meaning ranging 
from the similarity of one concept with another to the 
individual's familiarity with it. The Grade VIII 
dimension showed a range from class membership of the 


concept to the individual's experience with it. 
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Dimension III. The Ahmavaara Factor Match showed 
considerable congruence between individuals on this 
‘ae This dimension is illustrated in Figure 14. 
Class-Function in Grade V defined one variety of the class- 
type of definition. Loadings on the one pole, attribute 
(-), e.g., diamonds - expensive, and connotation (-), 

e.g., great - strong, illustrated certain characteristics 
of the concept largely bat ad on the individual's experience 
with it. Categories loading on the opposite pole: analysis 
(+), e.g-, openly - do in plain sight and intension (+), 
eeg., album - book for pictures, showed class membership 

of concepts with an added function component (the analysis 
category) indicating the importance of action in meaning. 

In Grade VIII, class was a powerful class-type 
dimension. An attribute view of meaning occupied one 
end of the dimension with) loadings on attribute (-),4 e.g., 
whale - large, contrast (-), e.g., serious - funny, and 
synthesis (-), e.gs, fuel -,it burns in a stove. These 
iglustrated somé) characteristics ofj the concept. “The 
other pole of the dimension consisted of class and class- 
type categories. These were: intension (+), e.g., brand - 
Special mark, analysis (+), e.g., invent = develop 
Something new, and use-of (+), e.g., magnet - for picking 
To ron. 

Again the oldéT Ss Nad a psychologically more 
adequate combination of categories in this dimension. The 


Grade V individual looked at concepts in class terms as 
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did the Grade VIII individual but the latter appeared to 


examine concepts in a more complete and logical manner by 
including a greater variety of characteristics of these 
concepts. Thus the Grade V dimension appeared to permit 
a more restricted range in meaning going from the 
individual's experience with the function of the concept 
to its class membership. .The Grade VIII dimensions, on 
the other hand, pedis qarthti@n ranging from the 
characteristics of concepts to their class membership. 
Dimension IV. The Ahmavaara Test showed a 
relatively low congruence between individuals on this 
dimension. This dimension is illustrated in Figure 15. 
in Grade V Association exhibited an approach to meaning 
through the analysis of the concept in terms of its 
components and its relations to other concepts. The one 
pole showed loadings on whole-part (=), e.e8., flashlight = 
battery, contiguity (-) ,}e.g., dock = where shipetiés up, 
and generic (-), e-8-, grizzly - bear. This suggested 
the individual's examination of the elements within and 
relations between concepts. The other pole loaded on 
coordinate (+), e.g., lantern - flashlight, common-use (+), 
e.g., sailor - ship, association (+), @.8., belong = yours, 
and synthesis (+), e-8-, grain - from fields and crops. 
These categories indicated an attempt to associate concepts. 
The Grade VIII dimension, Context, was very narrow 
having substantial loadings on only one pole. These were: 


context (+), e.@-, support - it can support the weight, 
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1 
and repetition (+), e.g., assemble - assemble the parts. 


This dimension examined contextual relations between 
concepts. 

Dimension IV for the two individuals differed in 
terms of its width or inclusiveness as well as the logic 
of its composition. The Grade V dimension was broader 
allowing for a range in meaning from an examination of 
the components of a concept to the relations between 
concepts. Nevertheless, the loadings of categories on 
the two poles showed a degree of inconsistency on the 
part of this individual since the two kinds of categories 
(component and relation) were found together. The Grade 
VIII dimension, even though very narrow, showed the 
ability of the older individual to bring about an eco- 
nomical and consistent organization of meaning dimensions. 
This result may be due to the child's educational 
experience where he learns to examine context for meaning. 
Also, cumulative learning (Gagne) and development of 
intellectual processes or schemata (Piaget) may account 
for. this behavior. 

Dimension V. The two individuals exhibited con- 
Siderable divergence on this dimension according to the 
Ahmavaara Test. This dimension is illustrated in Figure 
16. In Grade V Contiguity defined a dimension showing the 
child's dependence upon experience and knowledge of 
interaction among concepts. The one pole appeared to 


index the individual's experience with the functional and 
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action relations between concepts, having loadings on 


contrast (-), e.g., silently - noisily, part-part (-), 
€.g-, collar - sleeve, and action-upon (=), e.g., wear - 
blouse. The other pole showed loadings on categories 
which appeared to examine the interaction or contiguous 
relations between concepts as well as their classification. 
These were: use-of (+) -6h2e05> 9p60l6-- for winding. thread 
en; contifuity (+), ee iceberg - floats in the ocean, 
ostensive (+), e.g., gladly - you do something because 
you want to, and generic (+), e.g., oyster - shellfish. 
These categories examined the referent in terms of its 
interaction with other concepts such as that of function, 
place, and membership. 

The Grade VIII dimension Class-Action identified 
ane@attemptabyothis individualctolciassifynthe concepts 
according to their function and: actions» »:;The: one pole 
attempted to classify the use of concepts with loadings 
on superordinate (-), e.g., human - boy, and common- 
use (-), e.g., teacher - chalk. The second pole appeared 
to index a similar behavior in respect to classification 
of the action of concepts. High loadings occurred on: 
action-of (+), e.g., lion - roar, action-upon Ch) Gente, 
love & friends, contrast (+), e.g., hard - easy, use-of 
(+), e.g., blotter - for drying ink, and extension (+), 
€.2., appearance - face and clothing. 

Both individuals showed a dependence upon experi-~- 


ence in this dimension although the older individual 
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examined the action and function of concepts, a more 


mature way of ascribing meaning than just Simply referring 
to experience generally. Both dimensions offered oppor= 
tunities for variation in meaning. The Grade V dimension 
ranged from the function of concepts to their interactions 
While the Grade VIII dimension ranged from function to 


actron~of?conceptss 


Summary 

Considering meaning space in total for Individual 
#3 in Grade V and Grade VIII qualitative differences 
Similar in nature to those noted between the grade groups 
were observed (Fig. 17). Since the effects of averaging 
perceptual spaces within the grades was removed through 
the application of the individual differences model the 
dimensions of semantic space for the representative 
individual in the two grades differed considerably more 
than did dimensions for the grade groups. In general, 
the older idealized individual possessed a more logical 
and economical semantic space suggesting greater 
efficiency and accuracy in processing words. 

Specifically, Dimension I should allow the Grade 
VIII individual to develop a more complex meaning for 
concepts by examining his experiences with and the rela- 
tions among them while the Grade V individual would look 
to the most apparent relations between word and referent. 


Dimension II showed a better psychological composition 
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Fig. 17 SEMANTIC FEATURES TEST DIMENSION LOADINGS GR. V - GR. VIII 
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for the older individual suggesting the greater ability of 
older Ss to set their experiences within a broader class- 
type organization. The Grade VIII dimension grouped 
categories which appeared to have a similar psychological 
nature to a greater extent than did the Grade V dimension. 

Dimension III for the Grade VIII individual again 
appeared to be a psychologically more adequate combination 
of categories than for the Grade V individual. Both indi- 
viduals looked at concepts in class terms on this 
dimension although the Grade VIII dimension was more 
logical and complete. 

Dimension IV differed markedly for the two 
individuals. The Grade V dimension was broader than the 
Grade VIII dimension although there was a somewhat 
inconsistent pattern of categories loading on it. The 
dimension examined the components of concepts. The Grade 
VIII dimension examined contextual relations. Although 
it was a narrow dimension, it illustrated the ability of 
the older Ss to employ a particular strategy consistently. 

Dimension V suggested the Rit EUTETENS of experience 
for both individuals although the Grade VIII individual 
examined the action and function of concepts, a more 
mature way of ascribing meaning, as well as attempting to 
classify these actions. The bipolar nature of dimensions 
appeared to provide for necessary flexibility in 


ascribing meaning to words under different contextual 


Congi tions. 
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(b) Idealized Individuals #1 and #3 - Grade V 


Findings 

Table XXVII and Appendix F show loadings on five 
dimensions for the final configuration of the multidi- 
mensional scaling procedure for Idealized Individuals #1 
and #3 in Grade V. Table XXVIII presents the Ahmavaara 
Factor Match between the perceptual spaces. 

As with Idealized Individual #3 in both grades 
these data showed substantial differences in meaning space 
between individuals in the same grade. The differences, 
although less gross than those between grades, were of a 
Similar nature. Individual #1 was found to possess a 
qualitatively superior semantic space employing more 
general dimensions. 

Considering the configuration of variables on 
dimensions, these dimensions of meaning space have been 


idemwortiea as ani#able XXIxX. 


TABLE XXIX 


DIMENSION DESIGNATION 
FOR THE MULTIDIMENSIONAL SCALING PROCEDURE ON 
THE SEMANTIC FEATURES TEST GRADE V, INDIVIDUALS #1 & #3 


ee ee ere 


Dimension aT TTT my 


Number Individual #1 Individual #3 
—  t Contiguity II Relation — 
z Similarity Comparison 
a Class-Action II Class-Function 
4 Association I Association 
S Experience I Contiguity 
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TABLE XXVIIT 


AHMAVAARA FACTOR MATCH 
GRADE V INDIVIDUALS #1 & #3 
COMPARISON MATRIX L 


FOR THE SEMANTIC FEATURES TEST 
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Discussion 

Dimension I. Data from the Ahmavaara Factor Match 
indicated substantial variation between individuals. This 
dimension is illustrated in Figure 18. For Individual #1 
the Contiguity II dimension placed emphasis upon the re- 
lationship between concepts including the action performed 
upon them. One pole of the dimension emphasized the- 
action associated with the concept along with its generic 
membership. Categories showing high loadings on this pole 
of the dimension were: action-upon (+), e.g., play - piano, 
a eeneric (+), e2., apple -— fruit. The other poke 
appeared to index the relationships existing between 
concepts with loadings on contiguity (-), e.g., pebble - 
faund lying on the beach, fcontext (-), e.g., finallge, at 
last ne finally went, and connotation (-), e.g., love - 
good. i oeeren I for Individual #1 showed the importance 
of identifying relationships between concepts to 
establish meaning. 

Dimensions for Individual #3 were discussed in a 
previous section thus only a summary of their composition 
will be used in the present comparison. For Individual #3 
Dimension I, Relation, placed emphasis upon the relation- 
Ships existing between symbol and significate 6 es 
superordinate) and the label (synonym) commonly applied 
to the concept. The difference between individuals lay 
mainly in the role played by the context or the interaction 


of concepts (contiguity) for Individual #1 as compared 





















oer | 1; | ary ™ 


dotaM tOTOBT stesvenia ont scoitt sited 
atiT -eleubivibat nsewisisd oo eel 
Pe Cas bivibal to% .8f styplt at pesverteuts 

-91 sat nog atwaiiel Ssonte séobildadtes ret 


bemroirsgq noltios ony BALLS sigeono ae 






fehl wh fy oF 
oat bes Laerienis not dangudh | otis : Ce soe eno 
iw anole Sqysanes sat ati betatoo 


sfoq ett no agmibaol nutn stone nstrcgetad site 


nS : ae 
,oneid - ysld «.3-s . (+) nogpe netiss :9T9W “nolenemtb- 


oftsns Bti Ate 


PY 
wo 


a 


oY 


slog tento sdT .dinet + efaae 18-8 tt): wa 
nsewded uniteixs aq tdanottafer ead iid “od ne 
7 — 4 ri 

= siddsq ..n.8 (=) “oboe pisos NO egntbeol ‘adie tyson 
te - yifecit ..8.9 .(-) dats stnoo .Moned orld bo vist Brso* 


coe ay -»- 





G 
- svol (48.9 . (+) gottstonsos baa jnow vite mkt 

} ms a j, 

SPEARS SOS edit fewone EX Leubeviont not Zi noi pans sot G 
aX 


og atgepdan neouded matinee tel, A ata 
ae 
bs ta anne A 
a ot beaavoeib etow ER. onppeeddociioes + . 


! 











nottt2zogmon tieds to ‘etammise s heaned ssa 
} ‘2 7 ee 


€X L[eubivibal t6oF hoe tnagaros - . 


+2Re2) otaot thingie | 


t 
i 


hei lqqe xYLgommd 9 aia 
vel ‘aaaibtvennt ala 


191 


C# TWNGIAIGNI - T# TIWNGIAIGNI 
A SAVED - I NOISNSWIG - SDONIGVOT NOISNHWIG 
ONITVOS IVNOISNAUNIGILION LSHL SHUNLVRA OILNVWES tT 


NOLLWTHY <r TVNGIAICGNI 


JO-uoT}0Oy 


ejyeutploiedang 


RY TNS TIUOD 
Ce G°- 


DTLouey UOT e40UU04: 


uodn—-u0T IOV 4tnst {uo 7 


A aati ae aa 
4X@4UG4 


ILINDILNOOD < t# TWACIATANI 


°STa 





Let 


Desa Im thee 


SS eT A A MP I 
‘ 
“24 ‘ ry + iA TA 
Whit AsS aaa VAs 
* 


—— ee 
5 “mw 7 
Ceres 2A 
+ 4 
_ a ray 


‘ 


i Se a 
J = 

rT orTT mm 

A LUM ne 
. ar i 
va Vis i" ‘ u 

+. 7 rit + 

+ xb Vl .s 


ot 


ae cam. 


‘eaT 


“ YHICA0d 


Trty 
¥ AUF 


TA 


Lh 





owe 


Cer 


a a 


mi 


{UPAS 


“th 


To=aotton 


or We ple 


< & lalla vidul 


———— 


ay OTPMAMES Af 
for CAEMIC 
TAUVGTVIGHI 


ty 


ath 





192 
with #3. This individual should be capable of developing 


richer associations and meaning for words than Individual 
#3. 

Dimension II. The second dimension showed the 
second lowest degree of congruence on the Ahmavaara Match. 
This dimension is illustrated in Figure 19. For Individual 
#1 the Similarity dimension appeared to identify an attempt 
at a class-type of Hee Te strategy. The categories 
loading on this dimension suggested the organization of 
concepts into patterns of greater inclusiveness. Loading 
on the one pole, synonym (-), e.g., whole - complete, 
indicated the identification of the concept. Categories 
leading on the other pole; part-part (+), e.g.,)arm,- head, 
repetition (+), e.g., brighten - brighten the color, 
connotation (+), e.g., unequal - bad, and class implied 
(+), e€.g., elastic - like rubber, suggested the placing 
of elements of the concept within a somewhat broader 
framework as well as being concerned for the emotive 
element of meaning. The dimension, therefore, attempted 
to identify the similarities between concepts. 

Dimension II for Individual #3, Comparison, 
appeared to define a highly personalized approach to 
meaning. The categories loading on this dimension 
suggested a degree of familiarity with the concept or a 
knowledge of similar concepts. The major difference 
between individuals on this dimension was in the appeal 


of #3 to concepts known, for purposes of comparison, while 
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#1 sought to classify similar elements within concepts to 
identify them. Also, #1 appealed to connotation to 
develop meaning thus giving it greater breadth. Individual 
#1, therefore appeared to possess a more productive 
dimension in that an attempt was made to provide for 
inclusiveness of concepts within larger categories or 
classes. 

Dimension III. ‘The Ahmavaara Factor Match showed 
considerable congruence between individuals on this 
dimension. Thisi dimension is! illustrated in FiguYe 20. 
Class-Action II for Individual #1 defined one variety of 
class-type of definitions. Loadings on the one pole, 
action-of (-), e.g., fire - burn, and association (-), 
epes., bright =- light, tlilustrated an action compoment.of 
meaning. Categories loading on the other pole, coordinate 
(+), e.g2., newspaper - magazine, ostensive (+), e.g., 
perform - when you do something, and intension (+), 

e.g., beaver - small furred animal, identified a class 
orientation to concepts. 

Class-Function, for Individual #3, was also a 
class-type of dimension. The dimension also examined 
certain characteristics of a concept largely based on the 
individual's experience with it along with the function 
of concepts. This dimension differed between individuals 
largely in the respect that #1 had an action component 
while #3 had a function component. Also #3 had a high- 


loading connotation category in his dimension suggesting 
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a more personalized interpretation of meaning. Both 
versions of dimension III were adequate, merely taking 
somewhat different perspectives upon meaning. Individual 
#1 with higher loadings on the two most significant 
categories, intension and action-of, may have the more 
powerful dimension of the two. 

Dimension IV. The Ahmavaara Test showed sub- 
stantial correlation between individuals on this 
dimensions; This»dimension is illustrated graphically in 
Figure 21. For Individual #1 Association I was a broad 
dimension with high loadings on many categories. This 
dimension appeared to be examining the relations between 
attributes and functions of concepts. The one pole 
Showed loadings on: similarity (-), e.g., grea -Gexcellent, 
Ssuperordinate (-), e.g., crowd - man, and attribute (-), 
€.8., cracker - crisp. This suggested the individual's 
examination of relations within and between concepts. 

The second pole loaded on: coordinate (+), e.g., scarf - 
mittens, part-part (+), e.g., foot - knee, common-use (+), 
6.8-, pupil — scribbler, and synthesis (+), e.g., 

airline - it has passenger planes. These categories 
indicated an examination of the ways that concepts may 

be associated with each other as in the "equal" 
(coordinate) and the "use" (common-use) categories. 

Dimension IV for Individual #3 Association 
exhibited an approach to meaning through the analysis of 


the concept in terms of its relations to other concepts. 
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This dimension was quite similar for the two individuals 
in that both attempted to identify the relations of the 
characteristics of concepts. Dimension IV for Individual 
#1, however, appeared to be somewhat more effective in 
that it contained a greater number of categories iden- 
tifying relationships. Also, the loadings were higher 
on some categories for #1 on this dimension. 

Dimension V. The Ahmavaara Test indicated the 
greatest divergence on this dimension for Individuals #1 
and #3. This dimension is illustrated in Figure 22. For 
Individual #1 Experience I defined a dimension showing 
the child's dependence upon experience with the character= 
istics and functions of concepts. The one pole examined 
the function of concepts through its loadings on 
contrast (-), e.g., old - young (the function of ‘opposite- 
ness), common-use (-), e.g., carpenter - nail, and 
analysis (-~), e.g., mention - talk to others about some- 
thing. The other pole showed loadings on categories 
which consider the individual's familiarity with the 
concept in terms of other concepts to which it is related. 
These were: whole-part (+), e.g., tree - branch, use-of 
(+), e.g., multiplication - for use in arithmetic, and 
extension (+), eig., motor - gas and ap Bee 

For Individual #3 Contiguity defined a dimension 
showing the child's dependence upon knowledge of inter- 
action among concepts. It examined both the individual's 


experience with the functional relations between concepts 
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and the interactions or contiguous rameere ia between 
concepts. This dimension differs between individuals in 
that #1 looked to personal experience with the concept 
while #3 sought out relationships among concepts. Dimension 
V for Individual #3, therefore, appeared to be more 
adequate in that it had more general applicability since 

it didn't depend upon personal experience as much as for 


Individual #1. 


Summary 


Considering the total configuration of dimensions 
for the two individuals it appeared that Individual #1 
possessed greater semantic competence in that his strat- 
egies of signification in all but one of the dimensions 
were broader and more general than those of Individual 
#3 (Fig. 23). Dimension I should permit him to develop 
richer associations between words and significates, 
Dimension II would provide for the inclusion of 
concepts within larger categories, Dimension III would 
enable this individual to classify concepts and consider 
their active role more adequately while Dimension IV 
would give him somewhat greater breadth in relating 
characteristics of concepts. Only on Dimension V did 
Individual #1 appear to be less competent than #3. Here 
#1 appealed to personal experience more than #3. But 
considering the nature of his other dimensions this may 


be necessary to provide for a deeper, more personalized 
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meaning for concepts he had already identified. 


(c) Idealized Individuals #1 and #3 - Grade VIII 
Findings 

Table XXX and Appendix F present loadings on five 
dimensions for ehencinal configuration of the multidimen- 
Sional scaling procedure for Idealized Individuals #1 and 
#3 in Grade VIII. Table XXXI shows the Ahmavaara Factor 
Match between the perceptual spaces. The dimensions are 
Wdentiried in Table XXXII. 

Differences were found to exist between meaning 
Spaces for the two individuals with Individual #1 possess= 
ing a somewhat more efficient strategy of signification 
than did Individual #3. His meaning space appeared to 
Sits dt of more dimensions which ascribe meaning to words 
by identifying their class membership. This suggested a 


reduction in.cognitive effort. 


TABLE XXXII 


DIMENSIONS DESIGNATION 
FOR THE MULTIDIMENSIONAL SCALING PROCEDURE ON 
THE SEMANTIC FEATURES TEST GRADE VIII, INDIVIDUALS #1 & #3 








Dimension GRADE VIII 

Number Individual #1 Individual #3 
1 Class-Action I Contiguity 
- Class Implied Class- 

Experience 

5 Experience Class 
4 Class-Relation Context 
be Contiguity Class-Action 
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Discussion 


Dimension I. Data from the Ahmavaara Factor Match 
indicated substantial congruence between Individuals #1 
and #3 on this dimension. This dimension is illustrated 
in Figure 24. For Individual #1 the Class-Action dimen- 
Sion identified the class membership of concepts along 
with the action associated With them. One pole of the 


dimension emphasized one aspect of class membership and 


action with loadings on similarity (-), e.g., gradually - 
at once, action-of (i) 8 6 ES ony baby-sitter - watch, and 
intension (-), e.g., canal - man-made river. The other 


pole identified another aspect of class membership and 
action. High loadings occurred on: action-upon (+), 

€.8., paint - picture, whole-part (+), e.g., house - window, 
association (+), e.g., pleasant - happy, and generic (+), 
€.g., cinnamon - flavoring. 

As for the Grade V individuals, #3 has been 
discussed in detail elsewhere thus only a summary of the 
dimension is given. Dimension I for Individual #3, 
Contiguity emphasized relationships between concepts and 
experience with the referent.| The categories loading on 
this dimension appeared to define the individual's 
attempt to analyze the components of the concept as well 
as to associate the concept with something known. The 
difference between individuals was seen in the more complex 
and adequate dimension for Individual #1 as compared with 


#3. This dimension, one of many possible class-type 
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dimensions provided a more economical and powerful 
Strategy of signification. It appeared to permit the 
identification of a concept through its class membership 
and function rather than merely one's experience with it. 
Dimension Il. The second dimension showed the 
lowest congruence on the Ahmavaara Match. This dimension 
is illustrated in Figure 25. For Individual #1 the Class- 


Implied dimension appeared to identify another clas-type 


dimension. The one pole loaded on synonym (-), e.@., 
surely - definitely, part-part (-), e.g., headlight - 


ee ey te en 


pieces. These categories identified the relationship of 
concepts (as in synonym). The other pole showed loadings 
on whole-part (+), e.g., playful - good, context (+), e.g., 
generally - génerally it is.so, and class implied (+), 
e.g., Silvery - like silver. The emphasis’ in these cat- 
egories was upon the relation of a concept to categories 
of greater inclusiveness (as in whole-part and class 
implied). 

Dimension II for Individual #3, Class Experience, 
was a well developed component of meaning space for this 
individual. This dimension consisted of a class member- 
Ship orientation to meaning, as exemplified by the generic 
category, along with an examination of experiences 
associated with the concept. The major difference 


between ‘imividuals was in the greater logical consistency 


and breadth of Dimension II for Individual #1. Both 






























ti Adiw gsonelreqxs e' sno vtevrem saris. xodaee nots ont 
| we | 
een) eh a 
of} beworla notengmib pbnossea off a Hotanse ae 
= rangurae - wie Ls 
nofenemib arht °.,dotaw steaveniA eat no: sone 


ad [. y, 
-seasld eit I% Lavbivibal 1oF aS erty nt bodaade, | yet 
oar ee 
sqvij~-asalo rorijona YTL Hebd od beteoqgs noteoomt ‘Be 
t a os ae a 


mo, (- Aone Wo bebaol afoq eno be vi | snobene 
et 

a JAsLEHsonh 2.4. Oo , fo Itsq- tteq eed teres + hei 

eit [le sanetrs - spnAtTTs -. 9s (+ ) aotstdedon na ot ag ¢ 
io qineno ivaslor ‘otis beftiinebL _ Befrogetaa seo? Sieh ze) 


¥- 


sanibsol bewonta slog tsnto ant. “Imynonye ms we 


walla 
; thst ig 5 
a a - é Ps 
+t ao P (+ } Ixs a No) . poo ” fu tyelgq ‘ 3 + is ry (+). -2 fort 


Se ee eee ee 


(+) betfomi azato baa 08 a2 Of viterenes + . Pree . 
Desens Se619. 


-tso seers ofcebeaniqme git tovite ovtt em rte D 


Fy wit 
20 bon ots0 of Iqsones # ‘To nokteron erid in . 
oe a 
eealo hae: sued -~slorw nat a8) econovieuiont 7 oa 
im 
| ie es 
{ a r 4 i 


| “ ~ 
gone regxa "eee£D re fehtwt8tt sot dn ofe: 


zis} 





aidd tot soaqe gainesm to dnemoanoo om 


‘eit healhe ae C3 
of ah ch i. 
Lae - - Jt 


sitenex ott. yd peitifamexs bag _— 


-rednsm aesio s« to TTerT 


aeons Maqre) to qottan 
sone ts Thin ska eat 
yonsdetanes fastaot 19 teen, 2 8 


ath Rl Bs ie mes 
ro iE 


AY] 





ox 


208 


€# TWNGIAIGNI - T# TWNCIAIGNI 
ITIA HAVUD - II NOISNHYWIdC - SONIGVOT NOISNSWIAd 
ONITVOS TWNOISNAWIGILINN LSAL SHHALVEA OLLNYWaS Sz 


GONS IN aKa-Sewty <4 TWNCIAIGNI 


2ATSUSASO 
UOTE ]OUUOD OTioues) 


“petlduy ssety wAUOULS 


at | Gt= 


qted=s [OUuM wuAUOUcS 
petlawy SSeTo WOTZ Todo 
UOT 7e40UU0D qted=4ieg 


4X84U09 


GHLTdNI SSVTIO <4 TVACTAICGNI 


"Sta 





80S 


@2 ~ DIWEMeIO“ II ~ CHYDE AILII 


- THDEAIDAYT %3 


GRNVULIC REVIMIBES Ibel WArLIDIMEMeLONVT ecyrIve 


TMUDIATDAVT &F 
DIWEMATO“ FO¥DIK 


IHDIAIDAYT > CP¥W22-RXBEHI ENCE 


pre* se 





209 
individuals used a class membership approach to meaning. 


However #1 included such necessary components as the 
context, whole-part, and part-part categories thus making 
this dimension more powerful. 

Dimension III. The Ahmavaara Factor Match showed 
a substantial congruence between individuals on this 
dimension. This dimension is illustrated in Figure 26. 
Experience for Individual #1 identified a dimension 
concerned with examining meaning through the experiences 
associated with concepts. Loadings on the one pole, 
attribute (-), e.g., mystery - strange, connotation (-), 
e.g., unafraid - good, and ostensive (-), e.g., completely 
- you finish your work, defined an approach to meaning 
emphasizing the quality of experience. This included 
personal reaction (ostensive and connotation categories) 
and experience with characterisitcs of concepts (attri- 
bute). Categories loading on the other pole, use-of (+), 
e.g., eyeglass - for helping to see better, and analysis 
(+), e.g., outstanding - important work, identified an 
examination of the function of concepts as revealed 
through experience. This combination of categories 
suggested a class grouping on the basis of experience. 

Dimension III for Individual #3, Class, was a 
powerful class-type dimension. This dimension consisted 
of an attribute view of meaning balanced by class and 
class-related components. This dimension differed between 


individuals in that #3 employed a more economical and 
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productive class-membership dimension to identify concepts. 
Individual #1, on the other hand, used this dimension to 
identify meanings through his experiences. However, the 
categories in this dimension have a logical consistency 
Suggesting classification. Individual #3, therefore, 
Should be more capable of understanding new concepts and 
using known concepts broadly. 

Dimension IV. The Ahmavaara Test revealed con- 
Siderable divergence on this dimension. This dimension 
is illustrated in.Figure 27. For Individual #1 Class= 
Relation was a broad dimension having high loadings on 
many categories. This dimension emphasized the kinds of 
relations existing between concepts. The one pole showed 
the relation of concepts to others in patterns of greater 
inclusiveness. High loadings occurred on: similarity (-), 
€.g., bold - very brave, superordinate (-), e.g., footwear 
- slipper, and generic (-), e.g., apple - fruit. These 
categories identify class relations. The other pole 
loaded on: coordinate (+), e.g., breakfast - supper, 
common-use (+), e.g., waiter - menu, and synthesis (+), 
e.g.-, Shampoo - it has suds. These categories show 
some of the possible relations between concepts. 

Dimension IV for Individual #3, Context, was very 
narrow having substantial loadings on only one pole. 

This dimension appeared to examine contextual relations 
between concepts. The dimension differed between indi- 


viduals to the extent that #1 used a class-type of 
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organization of meaning while #3 depended upon context to 


help him identify the concept. Dimension IV for Individual 
#1 should, therefore, enable him to identify concepts more 
readily and completely through their membership ina 
broader category as well as their relations to each other. 
Individual #3, on the other hand, must depend upon the 
immediate context for meaning. 

Dimension V. The Ahmavaara Test showed considerable 
congruence for Individuals #1 and #3 on this dimension. 
Figure 28 illustrates Dimension V. For Individual #1 
Contiguity I identified a dimension concerned with ascrib- 
ing meaning on the basis of experience or direct inter- 
action (contiguity) of concepts. The one pole, having a 
Single though very high loading category, looked for 
examples of the concept which suggested the need for 
experience with the referent. The high loading occurred 
on extension (+), e.g., jewel - diamond or ruby. The 
other pole loaded on: contrast (-), e.g., later - earlier, 
contiguity (-), e.g., electricity - carried by wires, and 
common-use (-), e.g., doctor - drug. These categories 
Show the importance of concepts related by direct 
interaction of contrast, place and time, or activity 
with the referent. 

Dimension V for Individual #3, Class-Action, 
identified an attempt by this individual to classify 
concepts according to their function and action. This 


dimension attempted to categorize concepts on the basis 
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of their use and purpose as well as the action performed 
upon and by them. The dimension differed between indi- 
viduals in that #3 used the more economical strategy of 
determining class membership in processing verbal data. 
The basis of classification appeared to be function and 
action rather than the more logical and mature one of 
attribute. Nevertheless, this dimension was likely to 
be more productive for Individual #3 than #1 who depended 
upon personal experience and familiarity with the concept 


or upon the direct interaction of concepts. 


Summary 


Considering the total configuration of dimensions 
for Individuals #1 and #3 in Grade VIII it appeared that 
Individual #1 possessed a somewhat more efficient strategy 
for processing linguistic data to arrive at the meanings 
of words (Fig. 29). His meaning space was comprised of 
dimensions which, in three out of the five cases, were 
more economical of cognitive effort in ascribing meaning 
to words by identifying their class membership and more 
powerful in the processing of verbal stimuli by placing 
these words within patterns of greater inclusiveness. 
Dimension I should permit this individual to identify a concept 
through class membership and function. Dimension II for 
Individual #1 appeared more potent than the same dimension 
for #3 in that it considered more information in attempting 


to classify concepts (e.g. context and part-part). 
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Dimension IV should enable #1 to classify concepts and 


therefore ascribe meaning to them on the basis of relations 
among them. Individual #3, on the other hand, possessed 

a more effective strategy in his Dimension III (Class) 

than the corresponding dimension for #1. Also his Dimen- 
Sion V, another Class-type dimension appeared more 
efficient than the corresponding dimension for #1. Taken 
all together, therefore, Individual #1 would appear to be 
the more competent of the two although the difference is 
not as marked as for the Ss in Grade V. This may be due 
eembheieffecteofnschooling, i.e., the older Ss have 


learned how to process words more adequately. 


Personal Characteristics of Idealized Individuals 
Descriptive data about pupils were collected during 
the treatment period. These data concerned the following 
experimental variables considered to have a bearing upon 
the problem: intelligence, place of residence, sSocio- 
economic status, and academic performance. Subsequent to 
the identification of the “idealized" individuals, data 
quantifying the above variables were collated. Tables 
XXXIII and XXXIV summarize and compare this information 
for the two individuals examined within Grades V and VIII. 
Table XXV presents a comparison of Individual #3 in 
Grades V and VIII as discussed in a previous section. 


The sex variable was examined in terms of the 


proportions of males and females within the idealized 
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individual. The significance of differences between pro- 


portions for each individual was calculated to determine 
the nature, in terms of sex, of this individual. 

Age was calculated in terms of years and the sig- 
nificance of differences between individuals was examined. 

The proportions of Ss falling within the three 
population strata, urban, small town, and rural, for each 
idealized individual were computed. The significance of 
differences between these proportions was calculated to 
identify the relationship of place of residence to 
semantic competence. 

Socio-economic status of constituent members of 
each idealized individual was obtained through the Blishen 
scale (Blishen et al., 1968). Increasing values on the 
Scale indicate a higher SES. The significance of differ- 
ences between values of this index for the two individuals 
was computed to determine the relation between SES and 
the nature of semantic space. 


Data from the California Test of Mental Maturity 





were compared between individuals through analysis of 
variance to identify significant differences regarding 
certain intellectual characteristics. 

In general, where more than one characteristic 
was present within a variable for'the individual, e.g., 
Place of residence, differences between these character- 
istics for that individual were examined. Where the 


variable consisted of a single characteristic, e.g., CTMM 
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data, differences between individuals were considered. 


(a) Grade V Individuals #1 ana #3 

Individuals #1 and #3 in Grade V, Table XXXIII, 
were comparable on the majority of the variables con- 
Sidered to influence semantic competence although 
Individual #1 had a more efficient semantic space 
according to the interpretation of the SF test data. 
The single exception was place of residence. Individual 
#1 was more likely to reside in an urban or rural setting 
than was Individual #3. Therefore, it appears that 
individuals living in either of these locations are more 
likely to receive experiences leading to the development 
of a more adequate and mature strategy for processing 
words. This is contrary to findings of other studies 
where individuals in rural areas were discovered to; be at 
a disadvantage in intellectual tasks. The cause of the 
difference in findings may be that the quality of rural 
life has changed dramatically in recent years. A farmer's 
Socio-economic status is rated within the upper levels 
(Blishen, 1968, p. 745). Presently, the same amenities 
are available to farmers as to nonfarm dwellers and 
central Alberta farms are generally among the most modern 
and productive in the province. The small towns, on the 
other hand, may be less capable of providing the richness 
of experience available in either larger centres or in 
well established rural areas. Also, many studies include 


small towns within the "rural" sample, making the 
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TABLE XXXTIT 
CERTAIN CHARACTERISTICS OF IDEALIZED INDIVIDUALS 
GRADE V 


INDIVIDUAL #1 | INDIVIDUAL #3 








SEX ... Male .47, Female .53 SEX ... Male .48, Female .52 


AGE ees 8c eevee ee ea a Vico s AGE sese#tt#eoeeedses @ TR oes Bt years 


PLACE OF PLACE OF 
RESIDENCE: Urban/Rural > RESIDENCE: Urban/Small 
Small Town *** Town/Rural 
OCCUPATION OF OCCUPATION OF 
BREADWINNER: BREADWINNER: 
Mean Socio-economic Mean Socio-economic 


index for occupations? 44.01 index for occupations 45.96 


CTMM DATA: CTMM DATA: 
EO LG oe one ms 106 aR Wace BL NES) ee pt ety pr 106 
layyLangiiageslQ®.eed. 109 iisoLanguagemIQ steor 107 
iii. Non Language IQ . 104 iii. Non Language IQ . 104 
iv. Verbal Comprehension iv. Verbal Comprehension 
ert e/a as 5 
VesMomoryed.wvith.a.vat7/425 veeMéhoryompetencies.16/25 


a re 


He* pDZ.001 


Blishen et al., 1968 
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distinction between large urban centres and non-urban 
centres only. The present study discriminates more finely 
in terms of place of residence, Finally, the treatment 
administered to the Ss was unlike that in other studies, 
making direct comparisons inappropriate. 

Individuals #1 and #3 showed no significant sex 
dreferentiation*’ Studies generally produced equivocal 
results in respect to this factor (Russell, 1954, p. 362). 
It appeared that both boys and girls develop similar kinds 
of semantic Spaces. 

Age did not vary significantly between these indi- 
Viduals. Within the narrow age range of this grade group 
chronological age did not appear to be associated with 
the occurrence of a more or less adequate semantic space. 

Socio-economic status as measured by the occupation 
of the breadwinner in the family showed no variation 
between individuals. Russell (1954, p. 365) has shown 
that there is a substantial correlation between vocab- 
ulary performance and indices of socio-economic status. 
The present results suggest that SES within the mid range 
is associated with a variety of semantic competencies. 
This is understandable since the range of meaning- 
development experience is extremely broad within this 
SES level. 
interesting results for the two individuals. Ina 


previous section it was shown that the CTMM is a measure 
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of two basically distinct group factors, the verbal- 
educational and the spatial-mechanical groups. Also it 
was suggested that the Semantic Features Test is essen- 
tially a measure of the individual's verbal-educational 
ability. The intelligence characteristics of Individuals 
#1 and #3 did not vary significantly on their CTMM 
Proriies indicating that the CTMM has limited ability to 
identify the kinds of verbal-educational functioning tapped 
by the SF Test. Also it appeared that the conventional 
Synonym-type of vocabulary test, which is represented by 
the Verbal Comprehension subtest of the CTMM, cannot 
distinguish consistently between the qualitative levels 
Gresemantic functioning. 

The several characteristics described above cannot 
be said to be either singly or together instrumental in 
the formation of an individual's meaning space although 
they are associated with its development to a greater or 
lesser degree. Therefore, other factors, as yet not 
identified specifically, have a degree of influence upon 


an individual's semantic competence. 


(b) Grade VIII Individuals #1 and #3 
I Grade Vill, individuals #1 and 73, Table XXXIV, 
differed quite markedly on several of the measured 
characteristics. Sex and age were the only character- 
istics found not to differ significantly, a result in 
keeping with the findings in Grade V. Also, as in Grade 


V, Individual #1 was found to have the more mature and 
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TABLE XXXIV 


CERTAIN CHARACTERISTICS OF IDEALIZED INDIVIDUALS 
GRADE VIII 


INDIVIDUAL #1 


INDIVIDUAL ee 





a — 





SEX ... Male .43, Female .57 

NU Eriiss ss cesses, tyeO years 

PLACE OF 

RESIDENCE: Urban/Small 
Town/Rural 


OCCUPATION OF 
BREADWINNER: 
Mean Socio-economic 
index for occupations? 53. 79% 


CTMM DATA: 


3° Totaler@ 115** 
fee bensuase 1Q°...... 115** 
111i. Non’Language IQ... 115** 
iv. Verbal Comprehension 
21/25» 
18/725 


Ne ICMOLY «ces 2 e:c-0 8 


Pp 

p 

Blishen et al., 1968 

p = .065 (one tail test) 





SEX ... Male .58, Female .42 

(Ae oni oes Late) torso veers 

PLACE OF 

RESIDENCE: Small Town>Urban* 


Small Town>Rural** 


OCCUPATION OF 
BREADWINNER: 

Mean Socio-economic 
index for occupations 44.64 


CTMM DATA: 
A VEO COTLGGe Cec cescess 110 
i) .laneitese 1 ReGen. ddd 
iii. Non Language IQ ... 108 
iv. Verbal Comprehension 
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efficient semantic space. 


Place of residence of the child and the occupation 
of the parent both showed significant differences between 
individuals. Individual #1 was found to be equally 
represented in urban, small town, and rural children. 

The SES statistic indicated that it was the children of 
higher socio-economic status parents living in these three 
locations who constituted Idealized Individual #1. At 

the same time, the children of lower SES parents living 
Significantly more often in small towns than in cities or 
rural centres were found to constitute Individual #3. 
These findings provided evidence for the common contention 
among language arts investigators that semantic competence 
is correlated with the individual's socio-economic status 
and the associated factor of place of residence. A level 
of significance slightly in excess of the more commonly 
employed p=.05 was considered to be acceptable in the 
present circumstances since the investigator sought to 
identify basic relationships among variables. 

The Individuals! intellectual abilities as measured 
by the CTMM showed significant differences on most pertin- 
ent elements of this test all favoring Individual #1. 

This result was not unexpected in that Individual #1 was 
identified as having the more efficient semantic space 

of the two. The result suggested that a higher level of 
intellectual functioning as identified by a conventional 


intelligence test was associated with increased semantic 
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competence. This finding was also considered to provide 


evidence for the validity of the Semantic Features Test. 
The SF Test was capable of differentiating between levels 
of verbal behavior and the levels identified Dy at voould 
be said to differ upon a known co-variant of Semantic 
Penavroer, 1.6.; intellectual ability. Finally, the infor- 
mation provided by the verbal section of the test 
(Language eae Verbal Comprehension score, Memory score) 
Show the shortcomings of a quantitative type of measure 
of a cognitive process. The values assigned to the 
behaviors indexed by the subtests in the verbal section 
of the CTMM indicate little in the way of what the indi- 
Vidual can do or how he does it in the area of interest, 


semantic behavior. 


Individual #3 in Grades V and VIII, Table XXXV, 

have been compared in respect to their semantic space in 

@ previous section. It was seen that Individual #3 in 
Grade VIII possessed a more mature and powerful semantic 
Space, capable of more efficiently ascribing meaning to 
words, than Individual #3 in Grade V. These individuals 
were highly comparable except for age and place of resi- 
dence. The Grade VIII individual, who was more likely 

to be a small town resident, was older than the Grade V 
individual. Vocabulary studies commonly show an increasing 
vocabulary competence with age. This result was also noted 


in the present study. Individual #3 in Grade VIII was 
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TABLE XXXV 
CERTAIN CHARACTERISTICS OF IDEALIZED INDIVIDUALS 
INDIVIDUAL #3 GRADES V & VIII 


GRADE V GRADE VIII 











———————— Se = peietoand i 


SEX ... Male .58, Female .42 


ee tee a eee 


SEX ... Male .48, Female .52 








AGE Pa bac, 11.15 years AGE ree ut 13.96 years 


PLACE OF PLACE OF 
RESIDENCE: Urban/Small Town/ RESIDENCE: Small Town>Urban* 
Rural Small Town)Rural** 
OCCUPATION OF OCCUPATION OF 
BREADWINNER: BREADWINNER: 
Mean Socio-economic Mean Socio-economic 


index for occupations® 45.96 index for occupations 44.64 


CTMM DATA: CTMM DATA: 
At Tetad TQ @eceee#eee3svte? 106 ig Tosgad IQ e@eeeeee#eee?d 1a Fe 
Pee UaAge 10 seicsec. L107 LIC ODANRURS GalOT ies seta lk 
iii. Non Language IQ ... 104 iii. Non Language IQ ... 108 
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found to possess a more effective and economical semantic 
Space comprised of several dimensions of meaning using a 
class-membership process to identify word meaning. In 
Grade V, Individual #3 was shown to process words within 
a semantic space comprised of dimensions emphasizing the 
relationships among concepts and the actions associated 
with them. This result offered evidence of the valid- 
ity of the Semantic Features Test. The test was able to 
differentiate between levels of semantic functioning on 
a qualitative basis, a function, not performed by most 
vocabulary tests. The cognitive behavior revealed by the 
test followed patterns identified through other experimen-= 
tal procedures, such as categorizing children's meaning 
responses, as well as through theoretical formulations. 
The results considered in the sections above point 
oO Une practical utility of the SF Test. Subsequent to 
the definition of meaning spaces for individuals their 
personal characteristics can be identified. A response 
profile for each individual can also be derived to 
obviate the need for computer analysis of test responses. 
Such a response profile is presented in Appendix G for 
Individual #3 in Grade VIII. The test could therefore 
serve as a diagnostic tool. Determining the nature of 
Semantic space for children would allow teachers to 
provide remedial or enrichment experiences in the light 
of the quality of semantic functioning revealed by this 


Semantic space. The identification of the personal 
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characteristics of idealized individuals would be of 


value in curriculum and instruction, 


SUMMARY 


The multidimensional scaling program identified 
five dimensions for each group which were considered to 
be psychologically adequate in describing children's 
meaning space. Statistical significance of these dimen- 
Sions came within acceptable limits. Dimension patterns 
indicated a basically similar meaning space since 
individual differences were largely blended together to 
produce a group meaning space. These dimensions proved 
to be bipolar. Elements within dimensions clustered at 
opposite ends of the plane of the dimension giving rise 
to a large variety of dimensions by the manner of their 
clustering. This characteristic of dimensions was consid- 
ered to provide the flexibility in meaning necessary to 
account for the contextual influence upon words. 

Although meaning spaces for the groups were similar, a 
qualitative change with increasing chronological age was 
also evident. Dimensions: identified for the Grade VIII 
group included more Plesecay neue mene ee of signification 
while those of the Grade V group were indicative of a 
greater dependence upon the experiences of the Ss. Dimen- 
Sions of the younger Ss were generally not as logically 
sound and consistent as those of the older Ss suggesting 
the inability of the Grade V Ss to organize a strategy as 


logically as Grade VIII Ss. 
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The Individual Differences Model for multidimen- 
Sional scaling, by uncovering different perceptual spaces, 
revealed five idealized individuals in each grade. Two 
individuals in each grade were compared. Substantial 
differences were found between individuals within grades 
aS well as between grades. As with the group model, the 
Grade VIII individual exhibited a more mature, logical, 
and economical semantic space than the Grade V individual 
Suggesting greater efficiency and accuracy in processing 
words. Similar variations occurred within the grade where 
one individual possessed a more efficient strategy for 
operating upon words than did the other. The presence of 
class membership types of meaning dimensions was considered 
to reflect this kind of maturity and efficiency. These 
results confirmed the possibility of diagnostic application 
of the instrument. The identification of the dimensions of 
a child's meaning space would enable the teacher to provide 
remedial or enrichment activities for development of 
semantic competence. 

Identification of certain personal characteristics 
of idealized individuals revealed something of the nature 
of this composite person. Those with a less adequate 
semantic space were younger, more likely to live ina 
small town, their parents were lower on the SES scale, 
they rated lower on measures of intellectual ability, 
and they may be of either sex. This kind of description 
may give the teacher some insight into ways of providing 


for individual differences. 
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CHAPTER VIII 


SUMMARY, CONCLUSIONS, AND IMPLICATIONS 


Most learning involves verbal concepts. The learner 
perceives his reality largely through the lens of language. 
He organizes these perceptions in memory through the label- 
ling and classification they undergo when language is 
applied to them. How an individual perceives and processes 
concepts and the quality of this semantic organization will 
largely determine what he can learn and the way he can 
learn it. This study, therefore, investigated the nature 
of semantic processes and the concept of semantic space 
im order to attempt to map out. the characteristics of this 
aspect of verbal behavior and to develop a practical 
objective instrument for such investigation. 

The five sections of the chapter will present a 
brief summary of the study, the findings and conclusions, 
certain limitations of the investigation, some suggestions 
for further research, and a number of educational 


implications suggested by the findings. 


I. SUMMARY OF THE STUDY 


The study was conducted in three major phases. 
The first phase involved the review of literature and 


research to identify the kinds of semantic relations 
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individuals commonly perceive to exist between Symbol and 


referent. The final list consisted of twenty-four such 
logico-semantic relationships. The next phase of the 
investigation involved the construction of a paired com- 
parisons test based on the twenty-four categories of 
meaning. Two pilot studies, revisions of the test 
instrument, and examination of appropriate statistical 
treatments were also conducted. The final phase was 
concerned with administration of the test and the 
processing of data collected. 

Meaning of concepts was considered to reside in 
the individual's semantic space. This hypothetical 
construct was assumed to be comprised of a number of 
dimensions, ways of ascribing meaningful qualities to 
concepts in the process of signification or labelling. 
These dimensions were postulated to enable the individual 
to process environmental stimuli and determine the quality 
of meaning he can attach to what he perceives. The 
dimensions were considered to range in power to attribute 
meaning from the examination of certain characteristics 
of conceptsrtoethebinclusion ofl thetcontceptseinesarclass of 
Similar concepts. It was further assumed that the nature 
of semantic dimensions was a result of the individual's 
cumulative learning history where more and more complex 
and comprehensive "rules" about semantic relationships 
were developed. Conventional synonym-type tests of 


semantic competence were held to be largely inadequate 
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as the quantitative statements produced by them give no 
evidence of the quality of the individual's semantic 
behavior and thus provide little indication of the 
learning activities required. 

ihe Semantic Features (SF) Test, designed to index 
the quality of the individual's semantic competence, con- 
Sisted of 276 pairs of items. In each pair, the $ was 
required to choose the item providing the more adequate 
semantic link. This procedure was assumed to reveal the 
kinds of meaning relations present in his semantic Space. 
To generate the 276 pairs of items in the test, each one 
of the 24 categories of meaning found to be present in 
children's definitions of words was paired with each 
other one. 

To provide for a form of validation of the SF Test 
through comparison with a standardized test of intellectual 
functioning as well as to provide data on the Ss in the 
Study the California Test of Mental Maturity was used. 
This instrument, incorporating the construct of intel- 
lectual factors, contained verbal and non-verbal subtests. 

After reliability and validity of the Semantic 
Features Test had been established in the pilot studies, 
this test along with the California Test of Mental Maturity 
Was administered to 266 Ss in Alberta constituting a 
random sample of Grade V and VIII students stratified 


according to their place of residence in urban, small 


town, and rural areas. 
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The data collected included the Semantic Features 
Test results, intellectual ability as represented by 
performance on the California Test of Mental Maturity, 
population strata according to place of residence, sex, 
age, and socio-economic status according to the Blishen 
Occupational Class Scale. Data from the two tests were 
analyzed by selected statistical techniques including 
paired comparisons scaling, multidimensional scaling, 
factor matching, analysis of variance, computations of 
correlations, and principal axes factor analysis with 
oblique rotation. Personal data on students were used to 
identify the sample and describe its characteristics. 
The findings of these analyses are indicated in the 


following section. 


II. FINDINGS AND CONCLUSIONS OF THE INVESTIGATION 
The findings are summarized below according to 
the null hypotheses. Findings regarding the research 


hypotheses follow this summary. 


Null Hypotheses 
Null Hypothesis 1 


There is no significant difference between 
grade five and.eight in their response to individual 
items on the Semantic Features Test when compared with 
the responses of an adult as indicated by test means. 





Statistics from the item analysis showed that the 
grade eight group responded significantly more like an 


adult could be expected to respond than did the grade five 
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group. The test mean of the older group was higher 


indicating that it had more responses in common with the 
adult. The variance of the two treatment groups was not 
Significantly different indicating that there was a 
Similar degree of variation within the groups and pre- 
sumably a similar number of perceptual spaces. The 
hypothesis is rejected. 

This result shows the influence of learning and 
development upon individuals' semantic behavior. However, 
Since the test mean for both groups was low suggested that 
further growth in semantic competence was possible. Also 
Suggested was the considerable variability existing in 
verbal behavior. It was assumed that the responses to the 
Semantic Features Test items of an adult, in this case a 
teacher in the pilot study school, would be representative 
of one kind of adult semantic space. Therefore, the 
treatment group whose responses more closely approximated 
those of the teacher was considered to possess a more 
mature kind of semantic competence. This contention was 
borne out in later analysis where it was found that the 
Grade VIII group employed a more efficient and powerful 


means of identifying concepts. 


Null Hypothesis 2 


There is no significant variation in the 
way the categories of meaning comprising the SF 
Test are used within the grades. 


The Friedman Analysis of variance revealed that 


there was a difference in the frequency with which 
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individuals in each treatment group used the 24 categories 
of meaning comprising the Semantic Features Test. Null 
Hypothesis 2 is, therefore, not accepted. 

Ss in each group used the meaning categories in 
Some purposeful way, i.e., their choices were not random. 
That certain categories were used more endl others indi- 
cated that the Ss used particular strategies in identifying 
words. These strategies would be comprised of certain 


groupings of meaning categories. 


Null Hypothesis 3 


There is no significant difference in the 
way the categories of meaning comprising the SF 
Test are used between grades. 

The Kruskal-Wallis Analysis of Variance showed that 
each treatment group used certain meaning categories more 
frequently than the other. The null hypothesis, 
therefore, cannot be upheld. 

In the results it was noted that the categories of 
meaning used more frequently by the older Ss (connotation 
and association) allowed a greater depth and variety of 
meaning due to the emotive dimension these categories 
identified. Also, the Grade VIII Ss used the part-part 
and context categories with greater frequency indicating 
more concern for the relationships within and between 
concepts than the Grade V Ss. The younger Ss used the 
Synonym and intension categories more frequently than the 
older Ss did. It may appear that the greater use of these 


more descriptive and adequate categories should give the 
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younger Ss a more mature approach to meaning. This was not 
borne out in the multidimensional scaling. The Kruskal- 
Wallis analysis, which is.analogous to a one-way analysis 
of variance, merely indicates whether the samples come 
from the same population for the two Sronupsy beers 
whether one group uses these more frequently than the 
other. It does not indicate the relationship of one 
Sample or variable to another, 

The synonym and intension variables are similar 
to dictionary definitions and appear to have been more 
frequently chosen by the younger Ss for this feature. 
However, analysis by multidimensional scaling indicated 
that the older Grade VIII Ss had dimensions with loadings 
on the above noted categories together with other class- 
type of definitions more frequently than did the Grade V 
SS. The younger Ss also used the extension and analysis 
categories more frequently suggesting that the Grade V Ss 
were more concerned with the function of the concept and 


its degree of familiarity to them than were the older Ss. 


Null Hypothesis 4 


There is no Significant correlation between 
the use of the categories of meaning and scores on 
a conventional test of vocabulary for the two 
treatment groups. 


Computation of correlations between the frequency 
of use of the Semantic Features categories and the scores 


on the California Test of Mental Maturity, Comprehension 


subtest, indicated a substantial number of correlations 
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Significant at p< .05 for both treatment groups. 
Accordingly, the null hypothesis is not upheld. 

These correlations offered evidence relating to 
the validity of the SF Test. Ss use of the categories 
of meaning correlated to a degree with their scores on 
an established test of word meaning. It was apparent 
from the generally limited degree and the direction of 
correlation that the two tests measured somewhat differ- 
ent aspects of semantic competence. For example, the 
negative correlation between the Synonym category in the 
SF Test and the Comprehension subtest (a synonym-type) 
of the CTMM for Grade V suggested that the synonym type 
of definition was not used as much by those individuals 
having the higher scores on the CTMM. Instead, they may 
seek to define words in some other, perhaps less complex, 
ways such as through the action categories both of which 
correlate positively with the Comprehension subtest. That 
the correlation between these same tests was positive for 
the Grade VIII group suggested at once a different kind 
of semantic behavior for the two groups of Ss as well as 
Showing the more logical composition of their meaning 
Space. The Grade VIII Ss were able to employ a synonym- 
type of definition more consistently without having to 
use some other form such as action. 

The results also indicated a significant difference 
in the extent of the correlation for the two treatment 


groups. This evidence suggested that the quality of 
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semantic behavior in the older Ss was different from nie 
in the younger. Studies have shown that an individual's 
intelligence tends to become differentiated with learning 
and maturation (Vernon) ?!, The results offered support for 
bhis positionein that the decreased extent of correlations 
between the SF categories and the Comprehension subtest 
for Grade VIII showed the inability of the CTMM to detect 


this differentiation in verbal intellectual functioning. 


Null Hypothesis 5 
There is no significant correlation between 
use of the categories of meaning and the scores on 
non-verbal tasks for the two treatment groups. 
Computation of correlations between the frequency 
of use of the Semantic Features categories and the scores 
on the California Test of Mental Maturity, non-language 
section, indicated a small number of correlations 
Bieniticant at p< .05 for both treatment groups. In the 
two groups, 24 percent of the possible correlations were 
Significant for the Grade V Ss and 10 percent for the 
Grade VIII Ss (the latter possibly due to random 
fluctuation). Therefore, the null hypothesis cannot be 
accepted. 
Although the null hypothesis was not accepted, the 
fact that relatively few of the tests were significantly 
correlated, particularly for the older Ss, led the inves- 


tigator to conclude that the SF Test is, for practical 


: Available in part in The British Journal of Educational 


Psychology, Vol. XEXVr,1 1965, 
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purposes, not a useful measure of non-verbal competence. 
This result was not unexpected. Psychologists 
generally accept a factorial interpretation of intel- 
lectual functioning. American psychologists explain this 
with the concept of partially distinct primary mental 
abilities while the British scholars use the concept of 
a hierarchical model with a general intelligence factor 
{e ] ana two main group factors; the verbal-education [v: ea] 
factor, and the spatial-practical (x:m] factor (Vernon). 
Applying the latter view to the present results, the small 
extent of correlation between the SF Test and the non- 
language section of the CTMM can be seen to result from 
the different nature of the tests. The CTMM non-language 
Section appeared to measure what the British factorists 
have labelled spatial-practical competence while the SF 
Test was designed to index semantic (verbal) ability. 
Therefore, limited correlation is to be expected. Further- 
more, the more extensive correlations between the SF Test 
and the language section of the CTMM contribute to 
evidence for the validity of the hierarchical model in 
describing intellectual organization as well as the 


validity of the SF Test generally. 


General Findings and Conclusions 


Findings and conclusions resulting from the facts 
of the investigation not stated in terms of null hypotheses 
are presented in this section under these main headings: 


factor analysis and multidimensional scaling. 
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Factor Analysis. The major analytical tool in 


this study, nonmetric multidimensional sea Ling. 1d 
comparatively new technique untried in many fields of 
research. To examine its suitability for use in the 
present study, comparisons were made with results of 
the similar and more commonly used technique for factor 
analysis. 

A principal ae factor analysis of the semantic 
category frequencies was conducted to compare results of 
the two programs of analysis. At the same time, factors 
were subjected to oblique rotation to determine whether 
the assumption of a Euclidian space underlying the scaling 
technique would satisfy the data of the present study. 
The oblique rotation performed upon eight varimax rotated 
factors in Grade V and seven in Grade VIII of the 
principal-axes analysis showed that most correlations 
between primary factors were of a low order. In all but 
one case, the correlations were below .50. This result 
was considered to confirm the suitability of the Euclidian 
Space model for the Semantic Features Test data. It 
appeared that the dimensions identified by the multi- 
dimensional scaling programs did, in fact, represent 
existing relatively independent relationships and that 
orthogonality was not imposed upon the data by the 
Euclidian space model within the scaling procedure. 

Of the factors identified by the principal-axes 


technique for each group there appeared to be five kinds 
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of psychologically interpretable factors for each grade. 
In each case two or more of the mathematical factors 
appeared to describe a similar sort of psychological 
behavior. The five factors corresponded to the results 
of the multidimensional Scaling program. Also, the 
factors noted above appeared highly similar in composi- 
tion to the dimensions identified through the scaling 
program. Therefore, since the Kruskal-Shepard nonmetric 
multidimensional scaling procedure was more appropriate 
to paired comparisons data than was conventional factor 
analysis, the former was used throughout the remainder of 
the study. 

Multidimensional Scaling-Group Model. The major 
analysis was through a factor analytic technique, the 
Kruskal-Shepard nonmetric multidimensional scaling 
program. As with all similar programs of analysis, there 
ane houbests oftesignificance for factors*or factor vhoad- 
ings. The investigator's judgement, based on his 
knowledge of the psychological behavior in the field of 
concern and the operation of the analytic technique, is 
the sole criterion for interpretation of data. 

The Kruskal-Shepard scaling technique was applied 
to data generated by the entire group of Ss in each of 
Grades V and VIII to determine whether a qualitative 
change occurred in children's semantic competence as 
measured by the Semantic Features Test and the nature of 


this semantic competence at each age level. Five 
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dimensions were considered to describe adequately semantic 
behavior for each of the groups. Comparison of dimensions 
through the statistical procedure of factor matching 
Showed considerable congruence between several dimensions. 
This result was in accord with other findings where 
responses have been averaged over all Ss (Messick, 1956). 
Examination of factors for their psychological nature 
revealed somewhat more substantial differences between 
groups. 

On the basis of research hypotheses set out for 
this portion of the analysis the following results were 


noted: 


Research Hypothesis 1 
Younger children, and those with less 
language experience, will employ simpler strat- 
egies as evidenced by higher loadings on 
categories of meaning having less complete and 
complex kinds of meaning. The converse will be 
true for the more mature and competent individuals. 
The final configuration on five dimensions of the 
multidimensional scaling procedure for the two age-grade 
groups showed somewhat higher loadings on certain dimen- 
Sions for Grade V on the categories contrast, attribute, 
action-of, action-upon, part-part, use-of, repetition, 
association, connotation, coordinate, and common-use, 
These were considered to define the referent less 
adequately than do the remaining SF categories. At the 


Same time the Grade VIII group had somewhat higher load- 


ings, on certain specific dimensions, on the more 
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adequate meaning categories such as Synonym, super- 


ordinate, generic, context, and intension. However, 

there was no consistent pattern of higher loadings on 

Specific categories for either group across all dimensions. 
Although the pattern of loadings was not entirely 

as predicted it was apparent that the magnitude of loadings 

Within specific dimensions indicated a qualitative 

variation in semantic behavior between groups. The younger, 

less experienced Ss tended to have the less adequate 

categories of meaning more highly correlated (having 

higher loadings) with their dimensions of meaning than 

the older Ss. The more adequate categories tended to 

be more important in defining meaning for the 

Older Ss. The somewhat equivocal results in the group 

model can be attributed to the averaging of responses 

which occurs in this analytic technique. This averaging 

tends to reduce the variations present within the behavior 

of thevgroup.s*.Asnacresult, differences of a small 

magnitude may be considered important. The research 


hypothesis, therefore, is accepted. 


Research Hypothesis 2 


Dimensions of meaning will be less 
logically coherent for the less mature. 


The final configuration on five dimensions of the 
multidimensional scaling procedure for the two age-grade 
groups showed a greater degree of logical consistency in 


the dimensions of meaning identified for the older Ss. 
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The Grade V Ss tended to be unable to use certain 
categories consistently, such as the class membership 
categories, confounding these with other non-class-type 
categories as evidenced by the directionality and loading 
on dimensions. Grade VIII Ss, on the other hand, 
generally showed a more logical organization of categories 
in dimensions with the class-membership categories 
clustering together in certain dimensions on one pole of 
that dimension, and the action categories clustering on 
another pole and so on. The younger Ss appeared to be 
less able to organize meaning producing elements into an 
economical and efficient strategy than the older Ss. The 
research hypothesis is accepted, younger Ss have less 


logically coherent dimensions of meaning than the older Ss. 


Research Hypothesis 3 
The more mature and competent students 
will display a semantic space comprised of fewer, 
logically more coherent dimensions than the 
younger students. 

The finding for Research Hypothesis 2 indicated 
that the older Ss did indeed have logically more coherent 
dimensions. The multidimensional scaling technique iden- 
tified the same number of dimensions in the meaning space 
of both groups according to the stress (goodness of fit) 
criterion. It was evident that, on the basis of the items 
in the Semantic Features Test, the meaning space of 


certain Ss falling within the age range 10 to 15 years 


can be most adequately described in five dimensions. 
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These dimensions differ in terms of their composition 
through the way in which categories load on them and the 
magnitude of these loadings. The research hypothesis is 
rejected. More mature students did not display a semantic 
Space comprised of fewer dimensions although their 
dimensions were more logically constructed. 

Certain general characteristics of these Ss! 
meaning spaces were noted. The Grade V group generally 
displayed less abstract and economical strategies of 
ascribing meaning to words than the older Ss. They 
examined the similarity among concepts in their own 
experience along with the action and function of these 
concepts. Concrete personal experiences and the context 
of concepts were important in identifying concepts with 
the connotative aspect of meaning also playing an 
important function. Where class-oriented strategies or 
dimensions were used they emphasized relationships between 
concepts as much as class membership of concepts. This 
confounding of strategies suggested an inability of this 
group to classify consistently. Relation strategies were 
important to these children. They examined relations 
between the concept and others with which it was associated 
along with relationships within the concept, i.e., its 
components. Also, the possible kinds of associations and 
functional relations between symbol and referent seemed to 
be considered. Finally, this group considered the 


characteristics of referents important in identifying 


concepts. 
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All dimensions displayed a bipolarity giving them 


a broad range of applicability. It was concluded that 

the bipolar nature of meaning dimensions permitted the 
variations in word meaning due to situational and linguis- 
tic context. This bipolarity had been previously noted 
in other studies of semantic behavior (Osgood, 1957). 

The Grade VIII group had the more logical and 
psychologically sound dimensions of meaning which appeared 
to have the quality of being more economical and efficient 
in the production of meaning. These Ss considered the 
constituents of concepts but placed them in a generic or 
Class setting. Dimensions employing a class membership 
approach to meaning were logically constituted, with all 
the categories loading on them being appropriate to this 
kind of semantic behavior. The individual's emotive 
reaction continued to be important in identifying concepts. 
Action and function characteristics of concepts remained 
important, being considered in class membership terms. 

The nature of association between and within concepts was 
identified by this group. Their experiences and learning 
became evident in the way such associations and relation- 
Ships were examined. This interaction with the referent, 
although of a personal nature, showed evidence of being 
considered in a broader or class setting giving such 
dimensions more power in ascribing meaning to stimuli. 
The strategies of signification present in the semantic 


Space of these Ss were constructed on the basis of a 
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bipolar organization as are those of the younger Ss. 

In comparing the two processes of ascribing meaning 
it was noted that the major distinction between them lay 
in the greater efficiency of the semantic Space of the 
GradeVill>group. This group of Ss employed the class- 
membership principle to a considerably greater extent 
than did the Grade V SS. This result is consistent with 
the findings of other research into the problem of seman- 
tic behavior (Feifel and Lorge, 1950; Burns, 1960). It 
was noted in these studies that the most mature and 
efficient way of defining concepts was through identifying 
their class membership and determining certain differ- 
entiating characteristics. While both groups examined 
the characteristics of concepts,:' the Grade VIII group 
considered them within a class or generic setting toa 
greater degree. This finding is also consistent with 
theoretical views of concept development held generally 
by scholars as was noted in the review of literature, 
Chapter III. 

Also distinguishing the semantic spaces of the 
two groups was the more adequate organization, logically 
and “psychologically, of the Grade VIII dimensions, 
Categories of meaning loading on certain dimensions for 
this eeu appeared to "belong together" better than for 
the Grade V group. 

Both groups examined the characteristics, actions 


and functions, and the associations between and within of 
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concepts. However, the older Ss once more appeared to be 
more logical in the kinds of semantic organization 
revealed in their dimensions. Also, the range in meaning, 
due to the bipolar nature of dimensions, was greater for 
the.older Ss. 

These findings offered support for the theoretical 
position taken in the study. The experimenter postulated 
a semantic space comprised of a number of orthogonal 
dimensions influenced by environmental and psychological 
variables. The verbal symbol would receive meaning 
through its location within this SpACeyt wiale coektet ero 
jections upon the dimensions comprising the semantic 
Space. These dimensions were considered to be ways of 
determining the meaning of concepts, e.g., contiguity and 
class-membership. The process of signigication, i.e., 
the ascribing of meaning to concepts, involved the active 
application of these dimensions of meaning in semantic 
Space to verbal and other stimuli. This process, similar 
in function to some aspects of the orienting reaction 
(Berlyne, 1965), was considered to be an active search 
behavior by the individual resulting in the identification 
om, definition. of, the stimuli, i.e.,' the recognition or 
development of a concept. Dimensions of meaning were 
considered to develop as a result of the individual's 
cumulative learning history where more and more complex 
structures develop out of simpler behaviors and 


capabilities (Gagne, 1968). 
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The dimensions of meaning identified for the two 
groups appeared to be highly independent processes of 
determining the relationship of a word to its referent, 
1.¢., its meaning. This result supported “the notion. of 
a multidimensional semantic space. The qualitiative 
differences between the dimensions of the groups supported 
the notion of a cumulative development of semantic 
abilities arising out of learning experiences. 

The commonly observed differences in semantic per- 
formance between younger and older children as well as 
between those of either lower intellectual competence or 
a deprived learning history or both and those who are 
more advantaged may be interpreted in the light of the 
above position. If children's meaning space is not well 
developed, their processing of stimuli will result in 
inferior concepts being formed in terms of their breadth 
and depth. Less will be known about the concepts and 
fewer relationships with other concepts can be estab- 
lished. With the development of more efficient and 
economical dimensions of meaning, concepts will increase 
in meaning and the individual's view of his reality 
broaden as is generally the case with learning and 
maturation. 

The ability of the SF Test to describe certain 
Semantic behaviors pointed to its possible use as a 
diagnostic instrument. Knowing the level of functioning 


of the individual in respect to the processing of verbal 
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Stimuli should provide a basis for remediation or 


enrichment activities in his learning progran. 


Multidimensional Scaling - Individual Differences 
Model. This technique provided a separate multidimension- 
al representation of the perceived stimulus space for each 
consistent viewpoint about stimuli, there being fewer 
consistent viewpoints than there are individuals. Repre- 
sentative "individuals" from the five identified for each 
Sroup were examined in detail to determine their personal 
characteristics and compare them between and within age 
groups. 

Substantial differences were evident between the 
meaning spaces of individuals from different grade groups. 
The dimensions identified for the Grade VIII individual 
Showed greater complexity and adequacy than those for the 
Grade V individual. The Grade VIII individual had more 
class strategies while the Grade V individual displayed 
greater dependence upon his experiences with the signif- 
icate. Dimensions showed evidence of a bipolar organization 
With certain categories clustering at opposite ends of 
dimensions. in the case of each individual, five dimen- 
Sions were considered to define the meaning space most 
adequately. 

The differences noted in the meaning space of these 
individuals paralleled those identified for the two groups 
from which these individuals were drawn although the 


differences were generally more gross. This result was 
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as expected since the group analytic model tends to reduce 
diversity while the individual differences model brings 

it out. These findings were considered to confirm the 
validity of the notion that semantic competence is 
influenced by maturation and learning. 

Comparison of individuals within age-grade groups 
also revealed substantial differences between perceptual 
Spaces. These findings provided support for the position 
taken by the investigator that semantic behavior is in- 
fluenced by environmental variables such as one's social 
setting as well as by chronological and intellectual 
maturation. This evidence was supportive of the view 
that this type of semantic analysis might serve a 
diagnostic purpose. 

For the two Grade V individuals examined, it was 
noted that one of these "composite persons" possessed 
gsreater semantic competence as evidenced by the dimensions 
Within his semantic space. These dimensions were gener= 
ally broader, allowing for the placement of concepts 
Within a framework of greater inclusiveness making them 
more meaningful. This individual should be able to develop 
richer associations between words and significates, place 
concepts within larger categories, classify concepts more 
adequately in respect to their action and function, and 
relate unknown concepts to known ones rather than merely 
analyzing their components. His appeal to personal expe- 


rience in one of the dimensions, though, suggested the 
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general immaturity of his meaning space in spite of it 
being more adequate than the semantic Space of his age-mate. 

In the older Grade VIII group one of the idealized 
individuals again possessed a more efficient strategy for 
processing linguistic data to arrive at meanings of words. 
The majority of his meaning dimensions were more economi- 
cal of cognitive effort in ascribing meaning to words by 
identifying their class membership and more powerful in 
the processing of verbal stimuli by placing the words 
within patterns of greater inclusiveness thus providing 
for more associations. His dimensions examined class 
membership from more than one perspective, classified 
concepts on the basis of relations among them rather than 
merely looking to the context for meaning, and identified 
concepts through a functional classification rather than 
experience alone. The second individual possessed two 
Somewhat more efficient dimensions than his age-mate 
although in the main, his semantic space was the less 
adequate of the two. 

The smaller degree of variation between conceptual 
behavior of the older Ss may have been due to effects of 
schooling, the nearness of their semantic behavior to the 
optimum form, or the choice, in this case, of two indi- 
viduals with similar characteristics. In any event it 
was apparent that semantic competence, as measured by the 
Semantic Features Test, varied both between and within 


age-grade groupings in accordance with results noted in 
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other studies as well as theoretical formulations of 
scholars in the field. This finding was considered indic- 
ative of the validity and the applicability of the 
Semantic Features Test, one of the problems to which the 
Study was directed. Therefore, the SF Test was considered 
to be an instrument suitable for indexing the qualitative 


differences in children's vocabulary. 


Personal Characteristics of Idealized Individuals 
Identification of certain personal characteristics 
of idealized individuals revealed something of the nature 
of these composite persons. Those with less efficient 
and powerful strategies for ascribing meaning to concepts 
Were found to be younger, more likely to live in a small 
town, had parents lower on the SES scale, rated lower on 
measures of intellectual ability, and were of either sex. 
This information was considered important in providing 
appropriate learning activities for semantic development 


of groups and individuals. 


Ii). LIMITATIONS OF THE °PINDINGS 


Certain limitations of the investigation may 
restrict the application of the findings. 

With respect to methodology, the Semantic Features 
Test may not comprise all the ways in which meaning can 
be ascribed to a concept. The categories of meaning 


constituting the test only sample the kinds of defintions 
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and logico-semantic relations that may be possible and 
the resulting semantic space was thus limited. Also, a 
number of the categories define the word out of context, 
1.€., through a single word or phrase. This removing of 
a word from its situational and linguistic context tends 
to reduce it to its essential meaning which limits 
uncovering of the breadth and depth of meaning of the 
concept. Finally, there are no tests for statistical 
eri ficeics of loadings on dimensions. This results in 
a greater degree of subjectivity in interpretation of data 
than might be true of a test amenable to measures of 
statistical significance. 

The nature of the sample imposes certain limita- 
byons. The selection of only public school children 
from one geographical area limits the applicability of 
eoees Tindings to. a similar population, The further 
restriction of the sample to children in Grades V and 
Vii limits the generalizability, of findings to * children 
in these grade groups. 

Questions of validity of the Semantic Features 
Test may restrict applicability of findings. No similar 
test of semantic behavior was available for the purpose 
of comparison, therefore, evidence of construct validity 
has to be considered an indication of the test's 
validity. Further evidence of construct validity must 


await broader application of the instrument. 
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IV. IMPLICATIONS OF THE STUDY 


A number of implications for the language arts 
program and those concerned with its orgnaization and 


application were suggested by the findings. 


Theoretical Implications 


Adequate vocabulary development in the elementary 
School must be based upon an appropriate model of instruc- 
tion; thus the basic notions underlying this study have 
implications for such an instructional program. Two major 
factors are: (a) the multidimensionality of meaning space 
and the processing of verbal stimuli by these dimensions, 
(b) the cumulative learning view of development of 
semantic competence. 

The notion of multidimensionality of meaning should 
alter the teacher's perceptions of the task of vocabulary 
building and the nature of the intellectual functions of 
which the student is capable. The processing (scanning, 
orienting reaction) concept has implications for verbal 
tearing’ in that the goal of instruction will, become one 
of developing strategies of manipulating concepts rather 
than teaching isolated words. This view will require the 
presence of a variety of organized experiences. The 
dimensions of meaning space which enable the individual 
to process stimuli orient him to certain relevant charac- 
teristics of these stimuli and are considered to be 


conditioned behaviors. They develop out of many simple 
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associations to form "rules" (Gagne) or strategies 
(Bruner) for dealing with one's environment. Development 
in verbal ability should, therefore, involve the learning 
of ways of knowing concepts rather than learning words as 
undifferentiated entities. The notion of cumulative 
learning should result in more rigorous guidelines for 
selecting learning activities based on hierarchical 
components of meaning responses. 

Children's semantic competence is a function of 
their linguistic experiences. A child assimilates language 
through communication with others. This assimilation 
follows its own logic according to the child's circum- 
Stances and activity (El'konin in Cole and Maltzman 
(Eds.), 1969, p. 180). The assimilation of words 
restructures the sensory cognition of reality. Since 
words are assimilated according to orientations estab- 
lished towards them a child's orienting reactions 
determine what shall be discriminated in representing 
Stimuli by words. In the learning situation of the school, 
teachers should be aware of the kinds of orientations 
children have towards words and seek to develop those 
Strategies which are appropriate to the circumstances and 
the activity. This knowledge requires the qualitative 
analysis of semantic behavior according to techniques 
like those of the Semantic Features Test. 

Conditioning new "ways of meaning" (semantic 


relations) to verbal stimuli should enable the child to 
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comprehend, i.e., solve the problem of the meaning of a 
word more easily. Since the materials the child reads 
are not words, rather concepts represented by linguistic 
Symbols, enriching the associations a Symbol may take 
enriches concepts and makes perception and communication 
more adequate. These semantic associations should be 
organized into broader strategies of perceiving meaning 
to reduce the information processing load. Thus, compre- 
hension could be aided by developing such “anticipatory 
schema" or orienting reactions of imagery and language to 
help children orient themselves to relevant characteristics 


of concepts. 


Vocabulary Measurement 

Russell (1954, p. 317) has indicated the importance 
of studying the child's knowledge of concepts when 
measuring meaning vocabulary as well as the total size of 
the vocabulary and the variety of meanings in a semantic 
framework. His study was, therefore, concerned with 
investigating certain dimensions of children's meaning 
vocabularies; the breadth, in terms of wide ranging 
Sampling from various subject areas, the depth, by going 
beyond the superficial recognition of a synonym to some 
measure of how much the child understands about certain 
words, and the height, in terms of development from year 
to year. 

Also, he attempted to study dimensions of meaning 


Such as from vague to clear, from concrete to abstract, 
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and from isolated to interrelated (Russell, 1954, p. 315). 


Russell employed a variety of tests to index these 
dimensions of meaning. The present study builds upon 
this position in its attempt to identify certain psycho- 
logical dimensions of meaning. These dimensions were 
postulated to define an individual's verbal conceptual 
competence (semantic space) and, therefore, his knowledge 
of words. The Semantic Features Test indexes the 
individual's semantic competence providing evidence about 
the breadth, depth, and height dimensions in the Russell 
study. The satisfactory operation of the experimental 
test within this study, therefore, suggests its applica- 
bility to the problems of vocabulary measurement in the 
classroom. Also, the identification of a number of 
characteristic ways of perceiving concepts within a 
particular age-grade group indicates the test's possible 
diagnostic function. 

Recently, attempts at determining) the) qualityeof 
concepts held by children have generally involved sorting 
Ss meaning responses into a set of a priori categories 
(Feifel and Lorge, 1950; Annett, 1959; and Burns, 1960). 
While the reliability and validity of these procedures 
have been established through numerous replications little 
effort has been expended in devising a pencil and paper 
test to index qualitative differences in children's 
vocabularysheTheoidentification; in: this research, .:of 


Semantic behaviors similar to those revealed in the studies 
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cited above indicates the Suitability of the experimental 
procedures employed in this study for research in verbal 
concept development where sorting of definitions would 
otherwise be applied. 

The quality of meaning available to the child must 
be considered in terms of: (a) adequacy - the logical and 
representational characteristics of meaning, (b) level - 
the maturity of symbol-significate relationship. These 
aspects of meaning may be inferred from the dimensions 
identified in analysis of the Semantic Features Test 
responses. Identifying behaviors appropriate to develop- 
mental stages and situational factors would at once 
prevent teachers from forcing a child far beyond his 
competence as well as provide a guide for sequential 
development of semantic ability. 

On the basis of a theory of meaning which holds 
that individuals process verbal stimuli, the dimensions 
of meaning within semantic space would identify these 
individuals! semantic competence generally. Correlating 
this information with evidence from various ability tests 
Such as the California Test of Mental Maturity would 
enable educators to decide upon children's readiness for 
certain academic tasks. The categories of meaning com- 
prising the dimensions would then provide basic guides 
for choosing and organizing learning activities. 

In the processes of perception and signification 


individuals reduce the load in the cognitive processing 
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of data by learning appropriate strategies (Bruner, 


Goodnow, and Austin, 1962, p. 234). The complexity of 
Stimuli are thereby reduced by being categorized within 
a limited number of dimensions which represent the whole. 
These dimensions of relevance are developed in the course 
of the individual's learning history. The measurement of 
semantic competence should thus take the approach where 
the content of words is removed leaving only the semantic 
link. This approach would allow the measurement of verbal 
ability not confined to a particular subject ‘areas’ The 
nature of the semantic link and the process of estab- 
lishing it should be identified for children at various 
levels to provide a basis for program development and 


teaching-learning activities. 


Vocabulary and Cognitive Growth 


Since the purpose of testing and evaluation should 
be the explanation and prediction of behavior which leads 
to its control, rather than merely the recording of per= 
formance, the language program should be concerned with 
the identification of the cognitive processes at work 
Within semantic behavior. Based upon knowledge of such 
processes and their development a theory of instruction 
could be built so that learning materials and activities 
may be generated. 

Words mediate problem solving behavior (Staats, 
1963). Sequences of verbal responses constitute cognitive 


operations thus the nature of semantic competence should 
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determine the kinds of cognition and problem solving 
possible. Through analysis of children's semantic behav- 
ior, teachers should be able to determine the kinds of 
academic activities appropriate to groups and individuals. 
Vocabulary for middle grade children and adolescents 
undergoes tremendous growth in the variety and quality of 
meaning associated with lexical items as these children 
are brought to siipaanen teats experiences (Russell, 1954). 
New experiences and different Subject matter produce a 
tremendous growth in the scope and richness (breadth) and 
the precision (depth) of meaning. These children, there- 
fore, must learn to process or manipulate words in more 
varied and efficient ways. The strategies children use 
in manipulating words should be identified and appropriate 
learning mapped out for them coach aay adequate levels 


of competence in the different subject areas. 


Implications For the Teacher 


The dimensional and developmental views of meaning 
and vocabulary development taken in this study (see 
Theoretical Implications) point to a need for a change in 
teacher attitude to meaning from an all-or-nothing view 
which holds that if the individual uses the word he is 
aware of all the concept can mean to one of cumulative 
growth in meaning based on discriminable smaller 
experiences. Within the notion of cumulative growth in 
meaning, the teacher's:regular reinforcement of small 


learnings should lead to learner motivation and steady 
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development of competence. Implicit within this position 
is the need for the teacher to give attention to vocabulary 
in all subject areas to provide as many associations 
between word and significate as possible. 

Bruner (1964) and Gagne (1968) hold that verbal 
competence is an important determiner of problem solving 
ability. It should be possible to determine the semantic 
organization necessary for certain cognitive behaviors 
Such as conservation tasks. On the basis of such evidence, 
the nature, quality, and rigor of learning tasks in any 
subject area could be measured against the student's 
ability to manipulate ideas through words. 

The quality of semantic competence, i.e., Semantic 
Space is associated with the individual's place of resi- 
dence, urban, small town, or rural and SES as measured by 
the Blishen Occupational Class Scale. Classrooms in 
public.schools;,.as,.a rule, ,contain individuals «differing 
widely in the above noted characteristics. Teachers 
Should, therefore, be aware of special instructional needs 
of children on the basis of their place of residence and 
SES and identify the level of semantic competence within 
such individuals or groups. This information would lead 
to appropriate ways of further developing their semantic 
ability as well as limiting the application of learning 
tasks which are inappropriate to the group's competence. 

Vocabulary development should occur through the 


natural learning sequence for language, i.e., listening, 
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speaking, reading, writing. Training sessions in each 
mode of communication should include some analysis of the 
way in which verbal stimuli are processed by sender and 
receiver. For example, children might be asked to deter- 
mine the quality (depth and breadth = Russell, 1954) of 
meaning of words used by the speaker or writer by comparing 
them with the meanings they attribute to these words on 
the basis of the categories of meaning in the Semantic 
Features Test. The children should also practice express- 
ing ideas they have encountered by choosing words which 
most adequately express the qualities of concepts 
perceived. 

The common practice in classrooms is to teach 
vocabulary through either one or both of the two basic 
approaches, i.e., the direct method (use of word lists) 
and the context method (reading broadly). A method 
arising from the evidence revealed in this study would 
be a synthesis of these two conventional techniques. 

Using the direct approach the teacher could locate 
and/or develop activities wherein the child examines the 
ways meaning can vary and at the lowest level form many 
Simple sensory or perceptual associations with the 
referent. At a higher level, these associations could 
be examined as to type of semantic link, e.g., attribute, 
contrast, action-of. Finally the child could be brought 
to the point where he could group meaning categories into 


"sets." This would enable him to see that there are 
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certain strategies that one may use in examining concepts 
in order to develop breadth and depth of meaning. 
The context approach would then require the 
students to examine reading materials on the basis of 
the semantic links considered previously. Readers would 
then have to consider the experiences the writer wished 
to communicate and the means by which these were expressed. 
The key point underlying this approach would be 
the change in the teacher's attitude towards meaning from 
an all or nothing ability to an evolving process based on 
the learner's multitudinous experiences with stimuli in 
the course of language development. The teacher would 
see that children having similar physical and intellectual 
characteristics could have very different levels of seman- 
tic competence as a function of their cumulative learning 
histories. The depth of their knowledge of concepts would, 
therefore, not be indicated by their recognition of words 


and they would require different learning experiences. 


Implications For the Learner 
Ausubel (1963) suggests that cognitive development 


occurs with greatest efficiency if organizers are intro- 
duced ahead of specifics. In vocabulary development this 
might take the form of presenting learning situations 
leading to the identification of certain strategies of 
ascribing meaning to concepts rather than having children 
memorize new words and their spelling first and learn 


their meanings later. Ways in which words relate to 
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Significates would be examined, e.g., attribute, part, and 
class and specific words would be considered from the 
point of view of these relations. This would place Winds 
and concepts within systems of "organizers." 

Since growth in knowledge of concepts occurs 
Sequentially, with immediate and egocentric meaning 
emphasizing the learner's experiences developing first 
followed by a move to examination of complex character- 
istics and relationships of concepts leading to a class- 
type of organization (Annett, 1960), learning’ activities 
Should follow a similar sequence. Teachers should plan 
activities leading from simple associations between words 
and referents to complex generalized logico-semantic 
relationships. For example, in considering the parts of 
Speech nominals and adjectivals might be considered as 
expressing ideas and attributes of varying complexity 
while verbals and adverbals could be viewed as standing 
for events and qualities. The characterisitics of concepts 
occupying these positions within sentences could be seen 
to vary with the words used. The differences in quality 
of meaning could then be shown to result from the kinds 
of associations developed between word and referent. 

The behavioral notion of development of meaning 
through learning by conditioning and the concept of 
verbal mediation of behavior are important in the organ- 
ization of learning activities. Tasks may be analyzed 


into components and these learned under appropriate 
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conditions to produce generalized skills necessary,,in 
verbal behavior. This affords better control of learning 
Since learning is considered to reside in the relation 
between the stimulus situations and behavior rather than 
as in an entity existing within the individual. Children 
Should, therefore, be led to acquire a knowledge of the 
various kinds of semantic relations. Working from this 
knowledge they would be motivated to look for the most 
adequate symbols to express these relations. Children 
would then seek to establish breadth and depth of meaning, 
looking upon words as tools to communication. This pro- 
cedure would require children to share dimensions of 
relevance of concepts, i.e., characteristics of the 
concepts rather than looking at words as undifferentiated 


entities. 


V. SUGGESTIONS FOR FURTHER RESEARCH 


Since the problem of semantic space remains to be 
more adequately resolved, further research should continue 
to investigate this area of semantic behavior. 

This study should be replicated widely to provide 
for validation of the dimensions of meaning identified 
in the present research. 

A study using a more complete set of logico- 
Semantic relations should be undertaken to determine what 
other dimensions of meaning space may exist. Meaning space 


may have no optimum form, there may be a greater variety 
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of dimensions. It should be determined whether semantic 
dimensions are open-ended or exist in finite number. 

Definitions used in this study did not always 
provide a context for the word. A Study wherein words 
are used in context should be conducted to determine what 
changes in semantic space occur under the influence of 
Situational and linguistic context. 

A study to acttrhahe What experiences are asso-= 
ciated with the development of particular dimensions of 
meaning should be undertaken. This information would be 
invaluable in the selection and organization of learning 
experiences. 

Certain kinds of semantic competence develop at 
different times. The developmental sequence of these 
behaviors should be explored so that more appropriate 
learning activities can be provided. 

The relation of semantic competence to academic 
and personal behavior should be investigated. Then 
educators would be aware of certain standards by which 
to evaluate student performance as well as having infor- 
mation upon the cognitive flexibility of individuals 
with certain semantic competencies. 

A study of the effects of programs of instruction 
designed specifically to develop certain dimensions of 
Semantic space would provide teachers and writers of 
educational materials with knowledge of the efficacy of 


learning experiences in semantic development. 
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Meaning space may take on a particular organization 
in adults. Adult samples should be examined to reveal the 
repertoires of behavior or forms of semantic organization 
that are possible, 

The kinds of conditioning which result in children 
making certain choices on the Semantic Features Test 
could be determined. This information would provide 
invaluable guidance ininterpret iid Beeaulte of analyses 
as well as the ways in which children mature. 

Analysis of results on the basis of linguistic 
criteria should be conducted. The relationship of 
certain grammmatical characteristics of language to 
Semantic behavior could be identified. 

The Semantic Features Test should be standardized 
over a large student population. Answer keys and inter- 
pretations of results for all identified idealized 
individuals should be provided to serve as guidelines for 
educators, curriculum developers and writers of educa- 
tional materials. 

Studies should be conducted to determine the 
range of applicability of the test and to reveal 


necessary revisions to the instrument. 
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THE SEMANTIC FEATURES TEST 





NAME 
Last fares, 
GRADE AGE 
years months 
SCHOOL 
TOWN STUDENT COUNTRY STUDENT 


FATHER'S OCCUPATION: 





MOTHER'S OCCUPATION: 


ADDRESS 





DATE 
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SEMANTIC FEATURES TEST 


Directions to the Student: 

This is a test to find out how you look at the meanings of words. You 
will be given many pairs of statements made up of words and their meanings. 
These meanings will be of many different kinds. For example some words will 
be put together with their opposites, such as “hot - cold". Others will be 
matched with single words which could take their place, such as “car - 
automobile". Still others will be described, such as "skill - being able to 
do something well''. There will be many other such statements. You will be 
asked to rank each pair of statements depending on how well you think the 
words on the left are described. These pairs are to be ranked by filling in 
the space on the answer sheet that stands for the word or statement you 
think is closer in meaning to the word it describes and leaving blank the 
Space that stands for the word or statement you think is not as close. 

There is no one best way to answer these questions. We simply want to see 
what you think are the best ways of giving meanings of words. Remember you 
are to compare the different ways you can give meanings for words. Do not 
worry whether the word has a complete meaning since each word is described 
in a different way. Think only of the kind of meaning given for each word 
and choose the one which is nearer what you think the word means in each 
pair of statements. 

Here is an example of what one ranking might look like: 


TEST 
1. a. big - large 


Da cone - like an ice-cream cone 


ANSWER SHEET 


= 


Be sure to carefully fill in only one space for each question. 
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You will be asked to do this test by placing marks on answer sheets. 
Here are some questions for you to use in practicing the marking of the 


answer sheets. Your teacher will check your marking. 


TEST 
a 8. unwashed - dirty 
b. yell - scream 
ie aA. moving - stepping 
b. poppy - daisy 
mi. a. horseshoe - hard 
b. rejoice - feel sad 
Dee a. amaze - you amaze me 
D. cowhide - comes from cattle 
Bol. a. satisfy - to fill the wishes of someone 
b. skull - bones and skeleton 
mz. a. travel - when you go someplace 


b. better - goodness 


ANSWER SHEET 
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big'- large 
Small - tiny 


hungry - starving 
bird = robin 


fruit - apple 
chair - table 


beets - peas 
lemon - sour 


turtle = slow 
hard - easy 


loud - soft 
dog - bark 


baby - cry 
sweep - floor 


throw - ball 
bird - wing 


hand - finger 
wall - floor 


arm - head 
dog - bone 


farmer - tractor 
orange - for eating 


envelope - for putting letters in 
drink - a drink of water 


tap - a tap on the wall 
apple - grows on a tree 


late - you can see by the clock 
carry - heavy 


enjoy - fun 
royal - strong 


modern - good 
rule .- to control,people 


lengthen - make a thing longer 
cones - from a pine 


bunk - it has two levels 
bugs - beetles or flies 
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34, 


35+ 


36 


ie 


farming - crops and animals 
Sharpen - sharpen the knife till it cuts well 


bitten - bitten by a snake 
tickle - you make someone laugh 


selfish - all for yourself 
scorch = burn 


cup - dishes 
cone - like an ice-cream cone 


Stool -. a sort of chair 
Sipped - drank a little at a time 


notice - see and remember 
Steal - rob 


equal - same 
vegetable - carrot 


good - better 
knife - fork 


industry - factory 
elephant - heavy 


necklace - earrings 
wet - dry 


diamonds - expensive 
hockey player - skate 


unhealthy - well 
play - piano 
crocodile - swim 
face - eye 


eat - apple 
door =- window 


book - page 
cripple - crutch 


hand - leg 
scissors - for cutting 


student - pencil 
ring - ring the bell 


shotgun - for shooting 
stove - found in a kitchen 
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ar ty 1 


approach - approach the door 
happen - did 


cartoon - found in comics 
incorrect - bad 


listen - quiet 
loosen - to make less tight 


immovable - strong 
community - it has many people 


memorize - learn and remember something 


Seaman - ships and sailing 


fruit..- from an orchard 


enlarge - enlarge the hole with this shovel 


alphabet - A, B, C 
unfasten - you undo something 


invent - invent a new machine 
water - liquid 


unlock - when you open the lock 
boar - a kind of pig 


pork - food 
advice - helpful information 


refreshments - like something to eat 


vacant - empty 


album - book for pictures 
Smile - laugh 


active - lively 
sweater - jacket 


cool - cold 
flame - hot 


animal - deer 
hot - cold 


pipe-- cigar 
lion - roar 


whale - large 
chew - gum 


strong - weak 
shoe - heel 
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rabbit - hop 
pedal - handlebars 


wash - hands 
baby - rattle 


tree branch 
acid - for eating things away 


collar - sleeve 
believe = believe in it 


carpenter = nail 
comma - placed in a sentence 


ankle - for joining foot to leg 
prepare - ready 


borrow - borrow something from him 
fantastic - dangerous 


farmhouse - where farmer lives 
mention - talk to others about something 


sit - down 
airline-- it has passenger planes 


unequal - bad 
baggage - suitcases and packages 


Shortly - happening in a little while 
Shiver - shake and shiver in the cold 


bait - it attracts animals 
brag - you talk about yourself 


furniture - chairs or tables 
basketball - game 


beyond - he went beyond the fence 
arctic - like the north 


convince - you talk a person into believing 


alphabet - set of letters 


perch - a fish 
adult - grown up 


bomber - a kind of large airplane 
damp - wet 


gizzard - bird's second stomach 
furniture - sofa 
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usual - regular 


icecube - cold 


comfortable - very 


tall --short 


Satisfied 


building - skyscraper 
cat - purr 


Statue - painting 


eat - bread 


mouse -- small 


bicycle - wheel 


old - young 


headlight - brake 


bandit - 


soldier - rifle 


rob 


wear - blouse 
blanket - for covering 


house - window 
brighten - brighten the color 


foot - knee 


farmyard - land surrounding a farmhouse 


shoemaker - boots 


belong - yours 


bumper - for protecting a car 
certain - good 


beautify - beautify the room 
amuse - make smile and laugh 


pianist - plays in a band 


bumper - part of car 


deceive - receive 
cosmetics - lipstick and powder 


unprotected - weak 
shrink - shrink it down to size 


arrest - to take prisoner for wrongdoing 


brave - when you show courage 


stub - part of ticket 


beetle - 


insect 
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moan - to make a low sound as in pain 


GPs Gis crime - stealing or killing 
By, dictionary - sort of a word book 
yale Ge dock - dock the ship at the pier 
®. canal - man-made river 
mae Ba drift - when you float along 
De troubled - worried 
94. a. window - glass 
D. bold - very brave 
ou Be bulldog. - a kind of dog 
De farm - field 
Gy Be grandparents - parents of parents 
Ds oats - wheat 
Q7ie Be awkward - clumsy 
De deep - shallow 
GSe is good = expert 
bd. hunter - shoot 
99s Be fish - salmon 
DD. blow - harmonica 
100. a. pistole--rifle 
Dd. foot - toe 
10D. a. plains - flat 
D. hoof - tail 
1@2. a. early - late 
Dd. pilot - airplanes 
123. a. horse - gallop 
Dis stereo - for playing records 
1G2y Ge paint - picture 
be __—s—s arrange - arrange all the pieces 
G5, Ge flashlight - battery 
dD. bomb - dropped on targets in battle 
106, a. propeller - motor 
De bitter - sour 
SOPs Be doctor - drug 
Db. .s-—s reat - strong 
108. a. ___—Sv- bank -- for saving money 
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assemble 
fishhook 


Suitcase 
merchant 


bright - 


- assemble the parts 
- it is attached to a line and rod 


- found in trains and planes 
- buys and sells 


Light 


Sneak - quietly sneak away 


harmless 


- soft 


blast - something which explodes at you 


combine - put things together in groups 


chisel - 


tool 


egg - from a chicken 
globe - like a ball 


romance =- love and kisses 


glance - 


soften - 


look at quickly 


pound the piece: to soften it 


breezy - windy 


vanish - 


you see it disappear 


trained - highly educated 


giraffe - animal 


planet - 


Mars 


elastic - like rubber 
ring? — bracelet 


nostril - opening in the nose 


skeleton 


uncooked 
insect - 


- brittle 


- raw 
crawl 


Slim - skinny 


report - 


news 


science - chemistry 


eyelid - 


eyelash 


lantern - flashlight 
fins - gills 


icebox - 


cold 


pupil - scribbler 


serious - funny 
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for taking pictures 
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139. 


140. 


141, 


142. 


143. 
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aehaaea 


baby-sitter - watch 
attach - attach the ends together 


Shorten - dress 
electricity - carried by wires 


ship - anchor 
hard = rock 


Window = roof 
pleasing - soft 


baker - bread 
murmer - whisper to someone 


galoshes - for wearing on your feet 
sparkplug - it has to do with the motor 


attract - attract his attention 
sculpture - statues or stone animals 


Scientist - works in a laboratory 
stolen - stolen by robbers from the bank 


high - up 
wade = you walk in the water 


playful =- good 
cinnamon - flavoring 


openly - do in plain sight 
grove - like a small woods 


fuel - it burns in a stove 
blink - open and close eye quickly 


community - people and homes 
disgraceful - shameful 


support - it can support the weight 
jump - leap 


Sign - you write your name 
flavoring - vanilla 


poplar - tree 
newspaper - magazine 


Silvery - like silver 
peacock - colorful 


doughnut - small cake with hole 
splendid - awful 
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153-6 


154. 
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156. 
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159. 


160. 


161. 
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Pe tt Th 


hurriedly - speedily 
Sing - song 


nice looking - beautiful 
body = belly 


footwear - slipper 
cup =- bowl 


pencil - pen 
Scientist - microscope 


mountain = immovable 
horse = for riding 


here - there 
beat = beat the others 


beaver - dive 
paddle - moves a canoe 


attack - enemy 
pleasant - happy 


Shotgun - trigger 
disloyal - bad 


yolk - eggshell 
invent - develop something new 


logger - timber 
thunderstorm - it brings clouds and rain 


dice - for playing games 
dairying - milk and butter 


bravely =- act bravely 
surrender - surrender or be caught:‘and killed 


basement - goes under the house 
interfere - when you get in the way 


Slow - turtle 
hippopotamus - animal 


dishonest - bad 
liquid - like water 


perform = to act out a part 
cider - apple juice 


playpen--' a baby%s ‘toys are ‘found ‘there 
singly - alone 


motor - gas and oil 
under - far below 
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disobey - don't disobey, do as I say 
musical instrument - guitar 


eagerly - you act because you like it 
mosquito - fly 


mosquito - insect 
mystery - strange 


reflect - sort of give’ off light 
upward - downward 


coast - edge of land by an ocean 
housekeeper - cleans 


surely s definitely 
eyeglass - lens 


well - perfectly 
caboose - boxcar 


metal - gold 
Sailor -- ship 


Scarf - mittens 
magnet - for picking up iron 


Swamp - wet 
often - too often is too much 


somewhere = nowhere 
pebble - found lying on the ground 


blade = cut 
safely - home 


love - friends 
unafraid - good 


broom - handle 
practice - do again and again 


lung - heart 
cookbook - it has many recipes 


waiter - menu 
jewel - diamond or ruby 


saw - for cutting 
thicken - thicken the gravy by adding more flour 


quote - quote the words 
perform - when you do something 


train - runs on rails 
mushroom - plant 
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Ae 
De 


Ae 
be 


Ae 
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obey - yes 
memorize - sort of learn 


unborn - soft 
brand - special mark 


pretend - make-believe that something is real 
hard - difficult 


musician - he has an instrument 
Sradually - at once 


jewelry - rings and bracelets 
human - boy 


through - it went through the window 
comma - period 


upstairs - When you climb the stairs 
germ - invisible 


pamphlet - book 
first - Last 


lodge - like another home 
children - play 


aspirin - drug for curing headaches 
roam - road 


sadly - unhappily 
burner = oven 


AGL pew La Zisky 
jeweler - ring 


grandparents - grandfather 
eyeglass - for helping to see better 


red» .2Reen 
mash = mash it down 


cartoon - funny 
mathematics - working with numbers 


longer - shorter 
sadly - tear 


pickpocket - steal 
uncertain - weak 


celebrate - birthday 
earning - working to make money 


book =- chapter 
shampoo - it has suds 
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20R. O. bulb = switch 


Ds. business - stores and garages 
203, Os. thinker - ideas 
b. __-s trample - crush and trample the grass down 
204. a. Suitcase - for travelling 
Be elect - when you choose by voting 
205%. begin - begin at the beginning 
Ds moth - insect 
206. as dock - where ship ties up 
Bs grin - a kind of smile 
207% Ar usually - quickly 
Ds beaver - small furred animal 
205. Gs confess = good 
Be again - once more 
209. Ae refund - return money 
De great - excellent 
240. Gr education - it needs schools and teachers 
Be crowd - man 
eit. As juggle - toss and flip 
Be oranges - apples 
ZEL. Gs cheaply - buying cheaply saves money 
De arctic - cold 
205% Gs wander - you walk here and there 
Ds excellent - terrible 
214. ae apple - fruit 
Ds cripple - limp 
CDSs Be clam - a kind of shellfish 
Ds rejoin - group 
226. a. bomb - explosive material 
be ___—s—s Brain - oats 
EDps Bs whole - complete 
De postmaster - mail 
POs Be often - hourly 
De multiplication - for use in arithmetic 
ZUGs Ge flower - rose 
De blind - a blind person 
2206 Bs breakfast = supper 


Here®= tn this’ place 
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Qe 
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Ae 
be 


beget I 
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hail = cold 
believe - tell 


later - earlier 
unexpected - good 


borrower - ask 
order - tell others to obey 


test - skills 
grain - from fields of crops 


violet - petal 
appearance - face and clothing 


trigger - barrel 
attack - soldiers attack the enemy 


plumber - wrench 
frequently = you do it often 


spool - for winding thread on 
oyster - Shellfish 


blond - a blond girl 
jigsaw - a kind of puzzle 


iceberg - floats in the ocean 
bloodhound - breed of dog 


gleam - bright 
frequently - often 


unclean - bad 
long - stretched out 


outstanding - important work 
dog - collie 


knife - it has a blade 
cap - hat 


flavoring - vanilla and strawberry 
cliff - rocky 


finally - at last he finally went 
perfectly - poorly 


completely - you finish your work 
fire - burn 


daffodil - flower 
graze - grass 


rodeo - a kind of contest 
stream - rapids 
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240. ae whisper - soft sound 


Dee engine - boxcar 
Bible Be seldom - not often 
tis Shingles - for covering a roof 
Zee Be trot - gallop 
ine bloody - a bloody knife 
BeBe Be direction - south 
ldo branch - where the river divides 
Bil, Gs doughnut - muffin 
jam crazily - dance 
Be. She liguid - wet 
ice unexplored - dangerous 
2ZHO.e Ae Sooner - later 
0. quit - to stop 
247. As stream - gurgle 
| ie cobweb - from a spider 
248. ae crack - egg 
jn mine - dig and burrow 
2H9. ae envelope - flap 
oF forward - moving forward he advanced 
Sit he fie page - cover 
D. yawn = you open your mouth sleepily 
els fc Indian = tomahawk 
be. submarine - ship 
ates Eke blotter - for drying ink 
be speedily-- sort of quickly 
ae, ois bold - a bold man 
Be garage - a building for cars 
254. ae bracelet - hangs at the wrist 
be == cheerfully = nappily 
eis Ee swift - fast 
ie soon - immediately 
Bao. Be love - good 
te dessert - pie 
Babe Ge roam - to wander about 
we shoes - boots 
E50. Be iceberg - from a glacier 


cracker - crisp 
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Skeleton - bones and skull 
Singly - as a group 


generally - generally it is so 
dice - roll 


Sometimes - you do it now and then 
bake - bread 


grizzly = bear 
triangle - angle 


horsefly - sort of a laree fly 
handle - spout 


lullaby - song for putting a baby to sleep 
banker - money 


gradually - slowly 
brand-new - a brand-new car 


badly - terribly 
Sliver - sticks in your finger 


game - football 
thirsty - hungry 


bulldog - husky 
unkind - hard 


runway - long 
sufficiently - having done enough 


Silently - noisily 
cider - from apples 


antelope - leap 
boating - Sailing or rowing 


borrow - money 
boost = boost it up to the top 


album - picture 
gladly - you do something because you want to 


pocket - button 
vest - suit 


teacher - chalk 
opera - a kind of music 


ambulance - for carrying sick people 
lumber - wood for building 
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PART I 


TEST MATERIALS 


Two hundred seventy-six pairs of pairs.or.ssts.oL 
logico-semantic relationships will be presented for 
ranking by the Ss. These sets represent the Pasa ne ToL 
each of the 24 semantic relationships found to exist in 
children's cognitive behavior with every other relation- 
ship. The task of the Ss will be to rank the items in 
the sets in terms of their importance to them for 
achieving meaning of a verbal stimulus. 


Children's Meaning Categories 


1. Synonym. The members of each word pair have exactly 
or very nearly the same referent: 


e.g big - large 
steal = rob 


Ze Similarity. The members of each word pair are Similar 
through being aligned on some dimension, with the 
' referent of the right-hand member octupying a moré 
extreme position on this dimension: 


Coon, smalle—.tiny 
hungry - starving 


3. Superordinate. The left-hand member denotes a common 
class of which the right-hand concept is a member: 


€.g. bird - sparrow 
f£ruLten apple 


4, Coordinate. The members of each pair refer to 
familiar members of a familiar class: 


Cees _neheiranry table 
beets = peas 


5. Attribute. The right-hand member of each pair refers 
to a quality or attribute generally recognized as 
characterizing the object denoted by the left-hand 
member: 


eeg. lemon - sour 
turtle =- slow 
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6. Contrast. The members of each word pair. refer to 
opposite ends of a continuum: 


e.g. hard - easy 
loud = soft 


ia Action-of. The right-hand member of each pair is an 
intransitive verb denoting concrete action associated 
with and performed by the agent referred to by the 
left-hand member: 


e of ° dog = bark 
baby - cry 


8. Action=-upon. The left-hand member of each pair is a 
transitive verb denoting a concrete action associated 
with and performed upon the object referred to by the 
right-hand member: 


@eeS. Sweep - floor 
throw = ball 


9. Whole-part. The right-hand member of each pair refers 
to a familiar object recognized as an important part 
of a familiar whole denoted by the left-hand member: 


e.g. bird - wing 
hand = finger 


10.) fart—part. The members of each pair refer to familiar 
objects which are parts of a familiar whole: 


e.g. wall - floor 
arm = head 


11. Common use. The right-hand member of each pair 
denotes an object associated with and acted upon by 
the agent referred to by the left-hand member: 


e.g. farmer - tractor 
dog = bone 


12. Use of. The right-hand member of each unit denotes 
a use made of the left-hand member: 


e.g. orange - for eating 
envelope - for putting letters in 


13. Repetition. The right-hand member of each unit: 4s 
a repetition of the concept referred to by the 


left-hand member: 


e.g. drink - a drink of water 
tap - a tap on the wall 
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Contiguity. The left-hand member of the unit is 
defined by direct concrete interaction of place, 
time or activity with the right-hand member: 


€.8- apple - grows on a tree 
late = you can see by the clock 


Free association. The members of the unit are 
free associates: 


Geof carry - heavy 
enjoy - fun 


Connotation. The right-hand member of each pair 
connotes a relationship with the left-hand member: 


Cece royal = Srronie 
modern = good 


Analysis. The right-hand member is an analysis of 
the left-hand member indicating certain dimensions 
Omerunctiorn of this concept: 


ef. rule ="to’ control’ people 
lengthen - make a thing longer 


Synthesis. The right-hand member defines the left- 
hand member by stating its relation with other 
concepts commonly associated with it: 


e.g. acorns - from an oak tree 
bunk =- it has two levels 


Extension of a class (Implication). The right-hand 
member of the unit gives examples of concepts to 
which the left-hand member might refer implying a 
degree of familiarity with the concept: 





e.g. bugs - insects and flies 
farming - crops and animals 


Denotation in Context. The left-hand member is 
defined by use in context: 


e.g. sharpen - sharpen the knife till 
it cuts well 
bitten = bitten by a snake 
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Ostensive Definition. The right-hand member defines 
the left-hand member largely on the basis of 
experience: 


€.8- tickle = you make someone laugh 
selfish - all for yourself 


Generic Definitions. The right-hand member denotes 


the common class to which the left-hand member 
belongs: 


€.g. Kindle = burn 
cup = dinnerware 


Class membership implied. The right-hand phrase 
attempts to bridge the gap between general and 
Speci tC by using *phrasés™sticneas ‘ea kind.o1,” 
Pooru Orr or?  Lrike vat" 


€.E- cone = like an ice-cream cone 
Stool = like a chair 


Intension of a class (Genus et Differentia). 


The right-hand member states the class as well as 
the distinguishing features of the left-hand member: 


e.g. Sipped - drank a little at a time 
notice = see and remember 
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PART TT 


DIRECTIONS FOR ADMINISTRATION 


This test is an experimental form of a vocabulary 
measure Suitable for use at the upper elementary and 
secondary levels. The purpose of the test is to provide 
data on the student's ability to perceive and use 
certain kinds of semantic relationships. The nature and 
quality of these relationships will serve as an index of 
the quality of meaning and therefore the level of cogni- 
tive functioning the individual may achieve. It is, 
therefore, important that students respond naturally to 
the test, i.e., a normal classroom atmosphere be main- 
tained. Students should be encouraged to work carefully 
but not to deliberate at length over the "best" response 
Since there is no single best way of making the choices 
and it is the students' own reactions that are important. 
Also, the subjects should not be made to feel that this 
is a "final" examination or one which will determine 
their class standing but rather a diagnostic test to 
determine their competence in vocabulary. 


Time Limits 


Trere is rio time Timit tor’ thrs instrument since 
it i6 NOL a. speed test althougn all students should be 
able to complete the test within one hour. The total 
testing time may be broken up into one-half hour periods 
for elementary students and forty-five minute periods for 
secondary students. It is important that the subjects 
Hou De. rusted and that they respond tovevery item, 


Preparation For the Test 


Before presenting the Semantic Features Test the 
examiner should become familiar with the test content and 
the marking of the answer sheets. The best preparation 
will be for the examiner to do part of the test while 
rehearsing the test situation. 


It is equally important that all examinees be 
familiar with the nature of the test and the method used 
for marking test responses. A sample exercise is 
provided in the test booklet for this purpose and should 
be used and carefully discussed prior to the administration 
of the test. The accompanying IBM answer sheets should 
be carefully examined and their use indicated. 
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Testing Cautions 


1. Marking IBM Answer Sheets. The examiner should note 
the instructions for use of these forms which are printed 
at the top of the sheet and be sure that students are 
fully aware of these instructions. It is particularly 
important that an HB pencil be used, that all marks are 
placed carefully between the guidelines and that no stray 
marks are made. Only one blank should be filled for each 
item and erasures should be done so that no mark remains 
for the electronic scoring machine to sense. 


Students should be instructed to fill in the 
identification blanks at the top of each answer sheet 
as well as on the test booklet. 


Care should be taken not to mutilate the answer 
Sheets and upon completion of the test, the sheets should 
be placed within the test booklet and turned in to the 
examiner. 


2. Caution Against Coaching. In order to encourage the 
best performance from a test group, the examiner should 
be sure that all students understand clearly what they 

are to do and the manner in which they are to record their 
responses. In assisting them, however, the examiner must 
remember that this is a testing situation and in no way 
Should assistance with responses be given for any items 
except the samples. Assistance with mechanical acts such 
as finding the right number are quite permissable. 


3. Irregularities During-.Testing. -Testing may be 
invalidated by unforseen irregularities. It is recommended 
that the examiner note in writing irregularities in the 
test situation involving individual pupils or the group 

as a whole. 


4. Completion of the Test. In forced-choice tests, such 
as this, it is essential that the students respond to all 
items in order that each item is ranked an equal number 
of times. Thus, the examiner should make sure that 
subjects do not leave out questions. The examinees may 
be reminded during the course of the examination that it 
is their own reaction that is required and that they 
should differentiate between each pair of items applying 
their own criteria. 


5. Effect of Test Format. The forced-choice ranking 
format of the test may be quite new to the students, thus 
the examiner should familiarize the examinees with it to 
avoid confusion among subjects. Furthermore, the fact 
that there is no keyed correct response should be 
emphasized. 
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APPENDIX C 


AHMAVAARA FACTOR MATCH FOR PILOT STUDY 
ON THE SEMANTIC FEATURES TEST 


A. GROUP MODEL 


B. CROSS VALIDATION 
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AHMAVAARA FACTOR MATCH FOR PILOT STUDY 
ON THE SEMANTIC FEATURES TEST 


A. GROUP MODEL 
GRADE 4-5 COMPARISON MATRIX L 


OWN FWN FE 


On FWN Fe 


1 Z 3 4 5 6 
0.7266 0.0601 0.4893 0. S41? 0 22505 0.1686 
0.0541 0.9894 0.1176 -0.0638 OfO0ORA -O00P52 
0.1220 0.0110. 069393 Onet2t 0.1613 091378 
, L612 OH. tas7 -0 ee b 5 0.9339 0.1796 0.0995 
OW. O32 .2900 -0 <0'757 0.1946 O.n9235 -091353 

-0.0857 -0.0933 0.61613 0.2246 0 a2 hat 0.9287 
GRADE 4-6 COMPARISON MATRIX L 

1 2 3 Ly 5 6 
Oeooss. .-0.0322 -0.0569 0.0323 041523 -0.0663 
0.1190 0.6875 0.3614 0.4177 0.3581 -0.2825 
0.0905 0.5931 0.8415 0.1206 Qi. 19772 @.,.'7352 
0.0673 @)..0 320: 0.4045 0.8080 -0.2505 0.3393 
0..0/2.9;5 0.3790 0.0788 -0..5155 Q)..7539 0.0982 

= 06 2799 0.0676 @..%5 52 0.4760 0.1691 0.7987 
GRADE 5-6 COMPARISON MATRIX L 

1 2 5) 4 ie 6 
0.9270 -0.0008 Hoe 30g Va OS hee 0.0102 Oe? eo 
0.3032 0.8443 0.2468 0.2549 0.2373) -@. iceet 
0.3167 0.0340 0.9253 0.0119 0.1800 -0.0994 
0.1812 0.6388 0.0349 0.7045 -0.2220 0.1113 

=i}. 2226 0.3573 44227 -0.46366 0.6123 0.2802 
0.0327 0.0430 -0.1822 0.4237 0.0854 0.8815 


soc 


—. 
OdU.U- 


& 0) 


yum wry rm 
- . . 

ooDCD ODO 
t 


orm 
2 7 


Qo » 


EYVSa0 
[ALLEL O- 
hOO0,.0- 
aR a mR | 
$088.0 
2188.0 














; ret 
YCUTS TOIT aon woul 
Tea? OSAUTARY, oT 


ie a 
Iscom ‘quono. es 
XTATAM MOBTHAIMOD 


oe ok 


S.0~ SMle.o eeu. 0 hobaiie 
0.0 °8800.0- O95f.0 wvebe. a) 
£,0 £Si$.0 CER. Orft0.0 | 

eCfr.0 .RE€C.0 2e8S.0- Ferr, o 
2.0 aver .o Tey vies. ooes. 0 7 FE 020 
S.0 wSS,0_ RaSh 0 EERO. De | Basis 


oie 

Z, eye 

J XISTAM WOBIRAIMOD. d-1 acAnD ae 
=) CF 













by 
| 


Q # e> 78) 
PO ESEO.G ns 0.0= SSEO, On iy 
bsee.0 | Fee Arar. O E989;0" | 08 
Sver.0 «OSLO: 2408.0 Ae 
20eS.0+ O80B.0 ~ asoe, : fSE0.0 — 
re3t. 0 (GOMO “Seer, 0. | Bxd0s0. 
| ROR toh 


J xTDAM woerastoD Joe aa ads 
fs oe Yoasp “Pr 






evs 
[8 


§0L0.0 SSOL,0- ~ 

EVES.O CHES, 0. 
O08L.0 QbEO.O: ERR 40 
OSSS..0~ 2109.0) OREGut 
oe o> oan. 


307 


AHMAVAARA FACTOR MATCH FOR PILOT STUDY 
ON THE SEMANTIC FEATURES TEST 


B. CROSS VALIDATION 
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al Z 5 hy 5 6 
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SOLeSaT <8 338u 037548 Ofse30 =-ofe0o. 0.0588 
=0°2865 0.1929 0.3967 V7 Oon4 Sleagoe 0.5262 
ore!  -Oetait 083960 0.2592 0.8695 0.0152 
upgelatdal elgeae mgt] Ge 2O eer meee Cit ope leady: 0.9288 

GRADE 4-5 COMPARISON MATRIX L 

ih 2 3 by 5 6 
Ue o72  =0.8006 0.2284 0.1296" -0 8600 0.2688 
0.4161 0.7846 0.4116 -0.0889 Ora27o 01322 
SUeieo =-0.1833 0.9150 0.2486 -0.2040 0.0419 
Epeseoe -Ot70e.1 0.0159 OfU8L8 083570 -Ol0vae 
Oeepoo -Ol21b9 -O.3105 =<052559 088693 -0t2318 
=O. bU92 022018 0.0839 0.0385 0: 3929 0.6521 

GRADE 4-6 COMPARISON MATRIX L 

1 2 3 4 § 6 
0.6160 0.1407 0.0039 -0.2515 0.5703 0.6280 
~-0.2355 0.8593 0.0087 -0.0291 -0.3420 0.2971 
-0. 3741 0.0153 0.8589 -0.1664 0.0027 pen OE Sf 
apete/o —-O.iz13 0.0776 029422 =022463 -0:0770 
=0.1044 -0:0590 0.2651 Oeroes.: swe 0.2494 
0.1552 0.4507 -0.0597 0.2334 O.eigi 0.7861 


Co 5a 
yOr 
io 
~ 
“ ) ev" 
ra Ps ~ S a 0 
eae by ry 
Ole Tags, ¥) 
T.h." . 
Sa aq 7, 
O34 f+ } 
P mn 
Ova 
© 
a fy 
“ew 


. st -* Q 
v s¥ 0 P] 0 

iIT0.0- 
offs ,0- 


ras aA 
£52 0.0 


3 


0880.0 
L£VesS .0 
LYOE..0 


OFVO.0- 


Pes. }o 


£369.09. 


YQUT 


4 


Vets 
US e 


ano, Om 


at" » ry 
o8¢t .0- 
AS r) 
oe 
Lo > ? ry 
sa. U 
ei 
o 
~*~ 


Bio.o- 


oS I .0 

OS. 0- 
weer ~0- 
C206 0 
eSee 00 


a 
~ 


~ 


HE. O- 
FA00.0 
Ears .0- 
fsoe.0 
ELte.o 


EB YE <0 


i XTXTAM UO 





Tp, > 
re Bi yat 
re 
; ma a 
i } "5 on 
: Se 
f ic 




























“ey rey 
‘TOUT 4ow rte Pr 
neat CAAUT ART ‘ae. | HHT MO, 
P Ae ao ¢ 


“WOTTAGT e089 eee 
Mies Hod 


e 
J 
- @ 


: 


cae OLO- PSOELOS ESFELO  keeeye 
Gir.o beneson aBIBO D0 
CSE.0° SHEVSO  HBEELO- C 
S623.0  YJOOE.0 ~. @SOL.0 
S28.0 CO00@f.0= BEELO- 
of fi.0- 8808.0 €f8S.0 

Tht. 

2S eis. 


XTHTAM UOBIHAIMOD — 


a ‘$ 


€ 


- _ p 7 
sest.o  #88ss.0 O84, 0~ i 
9860.0- arrea,o eS. 7 i 
aBH¥S,.0 O¢f@.0 €e€8L.0- 
B1Bu50 e2to.o - career | 
CBPS.0- 2OLE.0- CHIS.0- 
2860.0 6€80,0 .8f0S,0 


) saues0 "a 


Phy | 
ne Pic 


ae i 


On FWNn Fe Own FW NF 


OWN FWY 


AHMAVAARA FACTOR MATCH FOR PILOT STUDY 


B. 


ON THE SEMANTIC FEATURES TEST 


CROSS VALIDATION (CONTINUED) 
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APPENDIX D 


LOADINGS ON FINAL CONFIGURATION 
IN 5 DIMENSIONS 
FOR THE SEMANTIC FEATURES TEST 
GRADE V 


GRADE VIII 
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LOADINGS ON FINAL CONFIGURATION IN 5 DIMENSIONS 
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FOR THE SEMANTIC FEATURES TEST - GRADE V 
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LOADINGS ON FINAL CONFIGURATION IN 5 DIMENSIONS 
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FOR THE SEMANTIC FEATURES TEST - GRADE VIII 
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APPENDIX E 


PRINCIPAL AXES FACTOR ANALYSIS 
FACTOR LOADINGS AND COMMUNALITIES 
FOR THE SEMANTIC FEATURES TEST 
GRADE V 


GRADE VIII 
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VARIMAX ROTATED FACTOR LOADINGS AND COMMUNALITIES 
FOR THE 24 VARIABLES OF THE SEMANTIC FEATURES TEST 


GRADE V 
COMMUNALITIES 1 2 3 
1 0.725 -0.624 0.155 _~05388 
ic 0.717 =-0.045 0.024 -0.020 
3 0.650 0.616 0.331 -0.144 
Tr 04628 Gi121 -0.458 -0.184 
é 0.774 0.059 0.145 -0.089 
6 0.727 26.038 26.709 -0.169 
7 0.594 0.020 0.009 -0.085 
8 0.464 0.594 462188 265092 
9 0.495 0.155 80.202 =0.285 
10 03655 O29 57 -0.590 £0.210 
o1 Q0611 0.382 26,220 0.196 
2 Q0631 -~0.496 0.246 0.401 
13 02701 $05123 -0.095 -0.149 
14 0.719 =0.144 OFL20 9.821 
15 0@531 0.227 20.052 026.386 
16 0.670 0.675 -0.071 -0.279 
ih 7 0.632 -0.556 Q0215 0.036 
18 0.531 £0°176 0.384 G. 571 
19 0.751 205006 0.090 0.413 
20 0.662 80,082 GOL 33 0.190 
21 0.646 305272 0.670 0.139 
2? OO787 0.064 300130 bO¢129 
23 0.497 26,227 0.416 20.065 
2h 0.658 -0.699 9.323 0.201 
PERCENT OF TOTAL VARIANCE 
63.693 1 oki 9.971 63833 
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0.350 
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U.163 
0.0%2 
0.101 
0.302 
-0.081 
0.081 
0.155 
-0.798 
-0.043 
0.151 
-0.069 


0.058 
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-0.147 
Oeta2 


7.084 


GRADE V 


OS 271 
-0.097 
0.073 
=-0.099 
0.288 
-0.250 
Os7.52 
0.15% 
0.160 
-0.032 
"0.250 
=0.360 
=0.000 
=-0 012 
“0.216 
=0.248 
-0. 367 
-0.100 
0.300 
=-0.082 
-0.286 
Cale 5 
=U.ee 52 
-02078 
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(continued) 
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0.010 
0.828 
=0.240 
0.194 
-0.095 
=-0.253 
-0.014 
0.089 
0.141 
"0507.8 
-0.116 
0.006 
0.104 
0.019 
0.438 
0.154 
-0.363 
-0.063 
-0.293 
-0.053 
-0.133 
Gipson 
-0.399 
0.027 
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-0.297 
-0.095 
-0.193 
-0.109 
0.786 
-0.166 
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Oey 
0.053 
0.039 
0.426 
O.09? 
-0.077 
-0.088 
0.256 
0.061 
-0.085 
-0.066 
-0.604 
0.045 
-0.041 
Oise - 
-0.153 
Ors Oils 


6.298 
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0.003 
-0.061 
0.069 
0.434 
-0.165 
-0.118 
-0.042 
Os 105 
0.457 
0.143 
0. 337 
-0.026 
0.027 
-0.013 
-0.016 
-0.197 
0.034 
0.063 
~0.113 
Oe 8 SI, 
-0.006 
-0.762 
0.025 
-0.073 
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VARIMAX ROTATED FACTOR LOADINGS AND COMMUNALITIES 
FOR THE 24 VARIABLES OF THE SEMANTIC FEATURES TEST 


GRADE VIII 
COMMUNALITIES 1 2 3 
il O72 05 0.465 0.114 0.618 
2 0.501 0.094 0.219 0.106 
3 0.681 =0.073 BQ. 231 -0.074 
Ly 0.663 -0.734 -0.186 0.165 
5 0.641 -0.060 0.083 0.089 
6 0.689 -0.658 0.102 0.911 
f] 0.691 “04190 20.265 0.073 
8 0.578 -0.160 -0.723 -0.083 
9 0.474 =0. 300 -0.494 0.007 
10 0.659 =0.732 -0.297 0.014 
14 0.553 -0.104 -0.591 -0.025 
12 0.623 O.411 0.339 0.045 
13 0.798 0.123 ~=0.055 -0.859 
14 0.634 0.124 0.192 ~0, 249 
15 0.603 -0.210% 20.290 0.041 
16 0.581 0,226 -0.106 -0.356 
17 0.646 0.541 0.295 0.109 
18 0.539 0.078 0.301 -0.152 
19 0.665 0.260 0.120 0.302 
20 O6?73 0.297 0.101 -0.746 
21 0.614 0.620 0.106 0.064 
22 0.740 #0.069 0.290 0.374 
23 0.655 0.184 0.688 -0.007 
2 0.606 0444 0.271 0.933 


PERCENT OF TOTAL VARIANCE 
63.810 13.489 10. 341 9.980 
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-0.006 
0,615 
0.060 
0.049 
Ore oe 
0.026 

-0.000 
0.096 

-0,.132 


-0.245 
-0.106 
olegenls 
-0.326 
0.739 
0. 564 
-0,162 
-0.518 
-0.011 
-0.201 
-0.063 
SOT OdeL 
-0.371 
-0.132 


8,222 


GRADE VIII 


5 


=0,121 
"0,031 
=0 044 
-0.236 
O77 4 
-0.048 
O75. 
0.066 
=0,.052 
=0.079 
O35 
“0.001 
=0.095 
0.125 
0.132 
0.108 
=-0.376 
“0.055 
=O6231 
~0.152 
-0.307 
0.109 
-0.042 
-0.380 


7.858 


(continued) 
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~0,035 
-0.116 
0.774 
0.024 
-0.072 
-0.271 
0.075 
Oe627 
0.226 
0.041 
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APPENDIX F 


LOADINGS ON FINAL CONFIGURATION 
IN 5 DIMENSIONS 
FOR THE SEMANTIC FEATURES TEST 
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LOADINGS ON FINAL CONFIGURATION IN 5 DIMENSIONS 
FOR THE SEMANTIC FEATURES TEST - GRADE V INDIVIDUAL #3 
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LOADINGS ON THE FINAL CONFIGURATION IN 5 DIMENSIONS 
FOR THE SEMANTIC FEATURES TEST - GRADE VIII INDIVIDUAL #1 
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LOADINGS ON THE FINAL CONFIGURATION IN 5 DIMENSIONS 
FOR THE SEMANTIC FEATURES TEST - GRADE VIII INDIVIDUAL #3 
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APPENDIX G 


THE SEMANTIC FEATURES TEST 
TEST KEY 
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